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(i) 
STATEMENT OF QUESTIONS PRESENTED 


(1) Whether a claim in a patent application meets the statutory 
requirement of Title 35, United States Code, Section 112 to particularly 
to point out and distinctly claim the novel compound of applicants’ in- 
vention, when such claim defines the otherwise patentable compound in 
terms of its color, crystalline structure, approximate melting point, 


chemical behavior, solubility and approximate molecular formula. 


(2) Whether a claim particularly points out and distinctly claims the 
inventive compound when such claim defines the compound, not only in 
terms of its color, crystalline structure, approximate melting point, 
chemical behavior, solubility and approximate molecular formula, but 
also recites a process whereby it can be prepared. 


(3) Whether a claim describing a compound in terms of its "finger- 
print" characteristics, each of which separate characteristics applies 
or could apply to other compounds, adequately defines the inventive 
compound when the evidence shows that the sum-total of the character- 
istics can apply to only one compound. 


(4) Whether a claim containing the expression "melting point of about 
355" and "approximate molecular formula C,,.Cl,,0" meets the require- 
ments of 35 USC 112, when the specification and the level of knowledge 
of those skilled in the art to which the invention pertains, serve to 

place adequate limits on the modifying words "about" and "approximate" 
and when compounds having such high melting points and such molecular 
formulas are very rare. 
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UNITED STATES COURT OF APPEALS 
For The District Of Columbia Circuit 


No. 14,704 


PURDUE RESEARCH FOUNDATION, 


Appellant, 
Vv. ! 
ROBERT C. WATSON, ! 
Commissioner of Patents, | 


Appellee. 


APPEAL FROM THE JUDGMENT OF THE UNITED STATES 
DISTRICT COURT FOR THE DISTRICT OF COLUMBIA, 


BRIEF FOR APPELLANT 


JURISDICTIONAL STATEMENT 


This is an appeal under Section 1291 of Title 28, United States 
Code, 65 Stat. 726, from the judgment of the United States District 
Court for the District of Columbia, dismissing a complaint against the 
Commissioner of Patents, defendant-appellee, in an action brought 
under Section 145 of Title 35, United States Code, 66 Stat. 803, in which 
a decree was sought authorizing the Commissioner to grant letters 
patent of the United States for the invention specified in the claims of 
United States patent application Serial 238 186, filed 1951 July 23 by 
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Earl T. McBee and Jack S. Newcomer, entitled "Composition of Matter." 
Appellant is the assignee of the entire right, title and interest in and to 


Said application. 


STATUTES INVOLVED 


The only statute involved is Title 35, United States Code, section 
112, which reads: 


"The specification shall contain a written 
description of the invention, and of the manner 
and process of making and using it, in such full, 
clear, concise, and exact terms as to enable 

any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to 
make and use the same, and shall set forth the 
best mode contemplated by the inventor of carry- 
ing out his invention. 


"The specification shall conclude with one or 
more claims particularly pointing out and dis- 
tinctly claiming the subject matter which the 
applicant regards as his invention. 


"An element in a claim for a combination may 

be expressed as a means or step for performing 

a specified function without the recital of struc- 
ture, material, or acts in support thereof, and 
such claim shall be construed to cover the cor- 
responding structure, materials, or acts described 
in the specification and equivalents thereof." 


STATEMENT OF CASE 


This case is concerned solely with the question of whether certain 
claims in a patent application directed to admittedly novel, useful 
chemical compounds, properly define the otherwise patentable and in- 


ventive subject-matter. 


Counsel for the parties agreed at the trial that claims 5, 7 and 8 
should stand or fall with claim 6; and that if either claim 6 or 13 is 
allowed, the other should not be allowed (JA 12, 13). 
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At the time the application was filed, and even now, applicants 
did not know the exact structure of their novel chemical compound 
(which if known would automatically provide a name for the compound). 
They did ascertain and know many of the most important chemical and 
physical properties of the compound and used these as the basis for 
their claims. The chemical compound involved is unusual in that it 
exists in several forms because it is very hygroscopic (i.e. it picks up 
water when exposed to the atmosphere) and it forms hydrates depending 
upon how much water it has picked up. It is very difficult to tell when 
the compound exists in the anhydrous form (without any water) or in 
one of the several possible hydrated forms (depending upon just how 


much water, a compound of hydrogen and oxygen, the compound has 





picked up). This difficulty was recognized by applicants, and in fact 
the application as originally filed contained the following first paragraph: 


"The present invention relates to a novel com- 
position of matter, more particularly toa | 
chemical compound believed to have the approxi- 
mate molecular formula CjoHClioQ2. While the 
exact elemental composition and structure of the 
new compound are not precisely known at the 
present time, sufficient of its physical and chemi- 
cal properties have been determined to allow its 
positive identification and production by any one 
of several procedures." (JA 43) 


The molecular formula is a determination of how many atoms of 


what elements go into the whole compound, and is determined by chemi- 
cal analysis of a sample. 


Subsequently applicants found that they had based 7 original 
analysis on a sample of the compound which contained some water, 
rather than one which was entirely dry, so they revised the approxi- 
mate molecular formula to C1 oCli1,0, which differs from the original 
molecular formula by HO, which is about one water molecule, HO. 

| 
| 


| 








Claim 6 reads as follows: 


6. A composition of matter which has the following 
characteristics: it is a white crystalline solid having a 





sealed tube corrected melting point of about 355 degrees 
Centigrade, it behaves as a weak organic acid, is very 

soluble in polar organic solvents, substantially insoluble 
in non-polar organic solvents, and has the approximate ¥ 


molecular formula C,,C1,,0. > 


Claim 13, which contains all the descriptive language of claim 6, 
plus an additional phrase telling one way the compound is prepared, 


reads as follows: 


13. A composition of matter which has the following 
characteristics: it is a white crystalline solid having a 
sealed tube corrected melting point of about 355 degrees 
Centigrade, it behaves as a weak organic acid, is very 
soluble in polar organic solvents, substantially insoluble “ 


in non-polar organic solvents and has the approximate z 


pl ee aa 


formula C39Cl,.O and is preparable from a compound 
having a melting point of approximately 146-147 degrees 
Centigrade, formed by the reaction of hexachlorocyclo- 
pentadiene with chlorosulfonic acid, by treatment with 
alcoholic alkali and acidification and dehydration. 


Claims, of the general type of claims 6 and 13, are not objection- 
able per se as a type of claim, and are often allowed by the Patent 
Office. 


The claims were objected to mainly because of the use of certain ; 
qualifying language, i.e. "melting point of about 355 degrees," and 
"approximate molecular formula C,,C1,,0"" (which appear in Claims 6 and 
13) and in the use of "is preparable by" (rather than "is prepared by" 


in claim 13.). 
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Claim 6 defines the compound in terms of the following character- 
istics: color [white]; form [crystalline solid] ; melting point [ about 355 
degrees Centigrade]; chemical behavior | behaves as a weak organic 
acid]; solubility in various solvents; and molecular formula [ approxi- 
mate molecular formula CjoC1;90]. From this information, any chemist 
by a simple mathematical calculation, will also know the molecular 
weight, and the percentage of carbon (C), chlorine (Cl) and oxygen (O) 
present in the compound. (JA 23) Chemical Handbooks’ which contain 
data about thousands of chemical compounds, list as the more important 
identifying physical constants for solids: name, formula, molecular 
weight, crystalline form, color, melting point and solubilities. (JA 107, 
110) Except for the name, all of these important identifying character- 


istics are listed in the claim. 


The Patent Application 
The application Plaintiffs Exhibit 1, contains the following perti- 





nent disclosure about each of the characteristics mentioned in the claim: 
A. As to "behaves as a weak organic acid": 
(1) "The compound --- is a ---- solid, ----, having 
properties of a weak organic acid, ---" (JA 44) | 


(2) 'The compound ---- behaves as does a weak organic 


acid in that it gives an indefinite end-point with phenol- 





phthalein, but a definite end-point with thymolphthalein Pi 
(JA 46) i 


(3) "The compound ----- reacts with basic reagents 
to form salts." (JA 49) : 


i 
By. As to "having a ---- melting point of about 355 degrees centigrade”: 


(1) "The compound----- , when in the anhydrous state, 
[has] ---- a ----- melting point ----- of about 355 degrees 


centigrade." (JA 44) 
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(2) ‘This novel composition of the present invention 
exists in the anhydrous form as well as in the form of 
various hydrates. The compositions, both hydrous and 
anhydrous, are odorless white solids which melt ---- at 
about 355 degrees centigrade." (JA 46) 


(3) ''The hydrate, the anhydrous form, and mixtures of 
the hydrate with the anhydrous form, all give the same 
melting point --- of approximately 355 degrees centi- 
grade." (JA 47) 


(4) When the compound was prepared by the method 
of Example 2, drying of samples of the same compound 
by various methods gave the compound with 1.75 per- 
cent water, 2.13 percent water, 5.82 percent water, 
0.15 percent water, and 0.19 percent water. All of the 
materials were found to melt within the range 350-357 
degrees centigrade and none depressed the melting 
point of the others. (JA 51) 


(5) The compound, when prepared as in Example 3, 
had a melting point of 351 - 353 degrees centigrade. 
(JA 52) 


(6) The compound, when prepared as in Example 5, 
had a melting point of 350-355 degrees centigrade. It 
did not depress the melting point of the materials pre- 
pared in Examples 2 and 3. (JA 53) 


(7) The compound, when prepared as in Example 6, 
melted at 339-359 degrees centigrade, and was con- 
sidered to be a hydrate. (JA 54) 


(8) |The compound, when prepared as in Example 7, 
melted at 350-352 degrees centigrade. (JA 54) 


(9) The compound, when prepared as in Example 8, 
melted at 350-357 degrees centigrade, and did not 








i 
| 
| 
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depress the melting point of previously prepared | 
: samples when mixed melting points were taken. | 
‘ (JA 55) 


iis C.  Asto "is very soluble in polar organic solvents": 

e (1) The compound is "very soluble in polar organic 

. 4 solvents such as acetone, methyl alcohol, ethyl alcohol, 
pr 3 acetic acid ---"" (JA 46) | 

: D. £Asto "is --- substantially insoluble in non-polar organic 
_ solvents": | 


| 
(1) The compound "is insoluble in non-polar i 
organic solvents such as carbon tetrachloride and 


benzene." (JA 46) 
pe oy E. As to “has the approximate molecular formula Cy9C]490": 


(1) The application as filed said that the claimed 
compound was "believed to have the approximate — 


ex molecular formula C,,)HC1,,0,"' and also that "the, 


exact elemental composition...are not precisely 


: known at the present time ----"' (JA 43) 

2 4 (2) There was never any doubt about the chlorine 
~ *[C1]. Thus: "The compound, when in the anhydrous 
Y state,---containing about 70 percent chlorine---" 

. (JA 44); and, "The presence of ten chlorine atoms in 


the compound of approximate formula---is indicated 
by the analysis presented in Table I supra, as well 


as by the fact that two chlorine atoms are removed 








: from the compound C19H2Cl,.0O3S when it is converted 
yo to the compound----. These data are shown in Table 
; Il." (JA 49) i 


« | (3) The molecular formula was converted by ! 
< amendment to C,,.Cl,,O. (JA 64-66) | 
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(4) The Examiner accepted the correction of the 
molecular formula, and adopted it in a claim which 
he suggested would probably be allowable. (JA 73) 


F. As to "and is preparable from a compound having a 
melting point of approximately 146-147 degrees 
centigrade, formed by the reaction of hexachlorocy- 
clopentadiene with chlorosulfonic acid, by treat- 
ment with alcoholic alkali and acidification and 


dehydration” (which appears in claim 13): 


This application discloses that the compound "may 
be produced by any one of a considerable number 

of methods". JA 44-45 generally states at least 
four different processes including that mentioned in 
claim 13, all of which are specifically illustrated in 
Examples 2, 3, 5, 6, 7 and 8. (JA 51-55) 


The Prosecution Within The Patent Office 


The Examiner, in Paper No. 7, suggested a claim as to which he 
said at JA 73: 


"The following claim would probably be 
allowable: A composition of matter which 
has the following characteristics: itisa 
white crystalline solid having a sealed 
tube corrected melting point of about 355 
degrees centigrade, it behaves as a weak 
organic acid, is very soluble in polar 
organic solvents, substantially insoluble 
in non-polar organic solvents, and has the 
approximate formula C,,Cl,,O and is pre- 
pared by the heating of C,,.H.Cl,.O,S with 
a member of the group consisting of 
potassium hydroxide, methanol, potassium 
iodide, and activated carbon and subsequent 
dehydration." 


Applicants did not adopt that claim, which was a "product by 
process" claim. Instead they continued to assert claims closely based 


tedea st ened oe. «Lal 
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| 
on the quoted claim, and after final rejection appealed unsuccessfully to 
the Patent Office Board of Appeals, the sole question presented being 
| 
| that of adequacy of definition of that [claimed] compound in accordance 
ss with 35 U. S. Code (1952 Ed.) Section 112. (JA 99) 





The Trial 


At the trial before the District Court, the sole witness was James 
S. Sconce, a skilled chemist employed by The Hooker Electrochemical 
Company (JA 20). His testimony supplied the requisite interpretive 
background of the chemist skilled in the art of organic chlorine com- 
pounds and showed the unusualness of certain of the physical character- 


istics of the claimed compound. 
Thus he testified as follows: 
A. As to "having a ----, melting point of about 355 degrees centigrade": 


| 
(1) That Table I of the application (JA 48) which shows 
a melting point range, doesn't cover just one compound, 
but a compound and its hydrates (JA 20). | 


(2) How achemist determines melting point and what 
points are significant (JA 22). | 


(3) That for compounds melting at lower temperatures, 
e.g. 20-50 degrees centigrade, the melting point can be 
determined very accurately to a hundredth of a degree, 
but that when the melting poirt is very high, e.g. 355 
degrees centigrade, then the accuracy of a melting point 
determination is not as great and "temperature is a 
much wider figure, two degrees, three degrees or four 
degrees, is quite significant" (JA 22). | 


| 

(4) That in the book "Organic Chlorine Compounds" 
by Huntress published in 1948, which lists all organic 
chlorine compounds known as of about 1946 (JA 31) there 
was no compound containing C, Cl, O or C, Cl, O, and H, 
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which contained from 68-73 percent chlorine, that 
had a melting point within 50 degrees of 355 degrees 
centigrade; that the nearest compound containing 

any of those elements was pentachloropropionic acid, 
C,HO.-Cl; which melted at 200-215 degrees centi- 
grade. (JA 22-23) 


(5) That standard Handbooks such as Lange's 
"Handbook of Chemistry" and the Chemical Rubber 
Publishing Co.’s "Handbook of Chemistry and 
Physics", each of which lists well over 7,000 organic 
compounds, do not list any compound melting at 355 
degrees centigrade; that The Handbook of Chemistry 
and Physics lists only 11 compounds melting between 
350 and 360 degrees centigrade, and none of these 
contain chlorine; that Lange's Handbook lists only 9 
compounds melting between 341 and 360 degrees 
centigrade, none of which contains chlorine (JA 23-24) 


- (6) That standard Handbooks have charts which 
give the melting point ranges of organic compounds 
(JA 24, 107, 109) which chemists use as a standard 


procedure. 


(7) That most organic compounds melt at lower 
temperatures, e.g. in the 50-70 degrees centigrade 
area, where for a 5-8 degree centigrade range as 
many as 200 compounds will be listed; that "It is 
clear that in compounds that melt at 300 degrees 
centigrade and higher, there are very, very few 
listed and known to the chemists." (JA 24) 


(8) That "The melting point of a solid [is] the 
most used physical properties for the characteriza- 


tion of organic compounds" (JA 24, 111) and that our 
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handbooks list melting points as one of the most : 
important and practical factors in identifying com- 


>> pounds. 
B. As to "behaves as a weak organic acid": | 


(1) He explained the various ways in which the 3 


compound (which is not an acid) behaves like a weak 

organic acid, which are listed in the specification. 

(JA 24, 25, 35) | 
Ss As to "soluble in polar organic compounds" and "substantially 
i 


| 
| 
| 
' 


insoluble in non-polar compounds": 


(1) He explained that chemists have a definite 
understanding as to which solvents are considered 
polar or non-polar based on their dipole moment. | 
(JA 26, 35) | 


D. Asto "has the approximate molecular formula C,.C1,,0": 


(1) That molecular formula is of significance 
even where the word "approximate" is used in its | 
| definition; he told the analytical procedures used ! 
to determine carbon, hydrogen, oxygen and chlorine; 
that the accuracy of analytical methods is complicated 
in compounds of this sort and by the purity of the , 


original compound. (JA 26) 


(2) That the compound can pick up moisture from 
the air to form a hydrate and "that was one of the : 
reasons that the original formulas, as supplied, con- 
tained hydrogen because water is nothing more than 


H,O, which are two hydrogens and one oxygen. (JA 27) 


(3) That the molecular weight is calculable from 

the molecular formula, viz. the atomic weight of | 

carbon (C) is 12; of chlorine (Cl) is roughly 35.5; of 
| 


' 
' 
| 





| - 
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oxygen is 16, so you multiply each atomic weight by 
the subscript, and add them (JA 11) to get the total 
molecular weight which is about 493; that "The signifi- 
cance of this 493 molecular weight is quite important. 
Now, we would expect to determine molecular weight 
accurately in that range to maybe five or six, or if 

the true molecular weight is 493, we would be satisfied 
with a molecular weight determination of 490 or 496. 

I don't think it would be much more reliable than that." 
In a lower range the determination would be much more 
accurate. (JA 27) 


(4) That the atomic weight of hydrogen (H) is one, 
so that in analyzing for hydrogen you are hunting for 
1 in 493; and that in seeking an additional oxygen, it 
was 16, applied against 493. (JA 27) 


As to Identification of the Claimed Compound: 


(1) That from his experience and knowledge, the 
combination of characteristics set forth in claim 6, 
accurately defines a single chemical compound, and 
only one. (JA 27) 


(2) That it could be easily determined by use of a 
mixed melting point determination whether or not 
any other compound infringes (JA 38-39) the claimed 
compound. 


(3) That a manufacturer could tell, without prepar- 
ing the claimed compound, whether or not a new com- 
pound infringed. (JA 40) 


_ The Exhibits 


Aside from the Exhibits discussed above, "The Encyclopedia of 
Chemistry" shows the behavior of a weak organic acid (JA 114); and how 
chemists use the mixed melting point method to identify an unknown 
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compound, by mixing a sample of the unknown compound with the known 
compound, and seeing if the melting point is different from that of the 
ae known compound itself (JA 115); that solvents are divided into two 
classifications based on polarity, i.e. polar solvents and non-polar 
solvents (JA 116). | 


STATEMENT OF POINTS 


1. The court erred in finding that the melting point of "about 
355 degrees centigrade" was not sufficiently accurate to make it an 


identifying characteristic. ! 


2s The court erred, in not holding the claims specifying the 
melting point of "about 355 degrees centigrade", as particularly pointed 
out and distinctly claiming the invention against the background of the 
evidence that: such a melting point is so high as to be most uncommon 
among organic compounds; there are no compounds known containing 


carbon, chlorine and oxygen, or carbon, chlorine, oxygen and hydrogen 





that contain from 68 to 73 percent chlorine (as does the compound here 
claimed) which have a melting point within 50 degrees of 355 degrees 
centigrade. | 


3. The court erred in not finding that the melting point of 
“about 355 degrees centigrade" defines a significant identifying "finger 
print" characteristic having a clear, and restricted meaning toa 


chemist. | 


4. The court erred in finding that the phrase "approximate 
molecular formula C,,Cl,,0"' could only have significance as indicating 
that the formula may be varied by a whole number of any one or more 
of the three kinds of atoms indicated, and that the phrase is meaningless 
as an item of identification of the claimed chemical compound. 


3. The court erred in not finding that the slight change in the 
molecular formula as originally disclosed involved only a question as 


to how much hydrogen (H) and Oxygen (O), as water, (H;O) of hydration, 
was or was not present in the base CyCl;,O molecule. | 
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6. The court erred in finding that the molecular formula 
C,,.C1.,0 is not derivable from the application as originally filed. 


hs The court erred in not considering that the molecular 
formula gives to a chemist the molecular weight and percentage of 
chlorine, and that these are further identifying characteristics inherently 


contained in the claim language. 


8. The court erred in finding that the claims do not specify the 
criterion of behavior to be ascribed to "behaves as a weak organic acid". 


9. The court erred in not considering the definitions within the 
specification itself as providing a clear and definite meaning to the 
terms "behaves as a weak organic acid", "is very soluble in polar 
organic solvents," and "substantially insoluble in non-polar organic 


solvents." 


10. The court erred in giving any consideration to the fact that 
the application as filed did not identify the chemical compound as a 


ketone. 


hid. The court erred in not considering the specification as the 


lexicon for the claims, in making its findings. 


12. The court erred in finding that the characteristics of the 
claimed compound as set forth in claim 6 and in claim 13, which were 
referred to by plaintiff as the compounds ‘finger prints", do not, when 
taken cumulatively, adequately and distinctly describe the claimed 
compound. 


13. The court erred in not considering the evidence that the 
particular characteristics stated in the claims include all those com- 
monly given in chemical handbooks as identifying characteristics of 
chemical compounds, save for the name of the compound which is even 
now unknown. 


14.. The court erred in not finding that the claims are sufficiently 
clear and definite so a rival chemist could tell with reasonable certitude 
whether a substance he might make would infringe. 
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15. The court erred in not considering the evidence that in this 
area of organic chemistry it is impossible to be as precise as in some 
other areas, and that identifying characteristics such as those of the 
claims are accepted by chemists working in this area as sufficiently 


definite for their purpose. 


16. The court erred in not considering the additional character- 
istic of claim 13 detailing one of the several ways of making the com- 
pound set forth in the specification, as rendering the claim clear and 


definite. 3 


17. The court erred in concluding that claims 5-8 and 13 do not 
meet the requirements of 35 U.S.C. 112. | 


18. The court erred in concluding that plaintiff is not entitled 
to a patent containing any of the claims 5-8 and 13 of McBee et al. 
patent application serial 238 186. i 


19. The court erred in concluding that protection in product-by- 
process claims must be limited to compositions produced by the 
process referred to in the claims, under the particular facts of the 
instant case. | 


SUMMARY OF ARGUMENT | 
1. The claim language must be construed in the Light of the speci- 
fication and the level of knowledge of chemists skilled in the art of 
organic chlorine compounds to whom it is addressed, bearing in mind 
that the certainty required in patents is not greater than that which is 
reasonable, having regard to the subject matter involved, and that the 
degree of definiteness necessary to satisfy the law varies in accordance 


with the facts and circumstances of each case. | 


: 

2. The claimed compound is here described by its identifying 

properties, some of which, i.e. melting point and molecular formula, 
| 

are expressed in terms allowing for some variation from the exact 


(355 degrees and CioClioO) numerical quantities set forth in the claims. 
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The extent of this variation is easily ascertainable from the specification. 


This latitude is necessary because the hygroscopic nature of the com- 
- pound and its exceptionally high melting point lead to a higher analytical 


_ margin of error than is present in many other compounds. 


3. The numerical expressions of the particular properties of melting 
point and molecular formula are very unusual, so that each is of great 


identifying significance, even allowing for the permissible variation. 


4. The chemical art normally identifies unknown compounds by com- 
paring their properties with known compounds, and the properties 
enumerated in the claims include all the major identifying properties 


used. 


' §. Each of the properties enumerated in the claims has a clear and 


. definite meaning to a chemist. 


6. Considered separately, any one of the identifying characteristics 
recited by the claims might conceivably not exclude all other possible 
compounds having such selected individual properties - but, taken 

- collectively, the recited characteristics do absolutely identify one single 
substance. It is the cumulative effect of the several recited properties, 
even allowing for some variation in the melting point and molecular 


_ formula, which narrows the field to one compound meeting such claims. 


1. The claims are sufficient so that any chemist could tell, without 
undue effort, whether or not a "new" compound infringes. 


ARGUMENT 


The inventive subject-matter of the involved McBee et al. 
application is novel, useful and otherwise patentable if the claims are 
sufficient to "particularly point out and distinctly claim" the invention, 
as required by Title 35, United States Code, Section 112. 


Claims are not to be considered in a vacuum and the following few 


_ quotations from cases involving analogous questions will be helpful in 


4 


£ 


A | 


properly construing the statutory provision involved and establishing the 
proper climate to be applied, thus avoiding the errors of the lower court: 


* In Lever Bros. Co. v. Procter and Gamble Mfg . Co. et al (CCA 4), 


139 F. 2d 633, 639, the Court. faced with determining whether claims 
to a soap and a soap-making process were sufficiently clear and 
definite, upheld them saying: | 


es "In all important legal instruments, the uselat 

r words with precision and exactness is surely a 
consummation devoutly to be wished. In few, if 
any, of these instruments is this quite so true 

as in the specifications and claims of a patent. 
Weasel words have no place there. But the | 
federal statute hardly requires even an approxi- 
mation of perfection. Semantics is not an exact 
science. And surely it is more difficult to obtain 
the desired precision and exactness in the de- 
scription of an industrial process than in the 
description of a machine. The words of Bodman's 
specifications and claims must be judged in the 
light of the vocabulary available to a soapmaker. 


"We are fully conscious of 'the public interest 
sought to be safeguarded by the patent statutes, 
and so frequently present but so seldom ade- 
quately represented in patent litigation.’ Mr. 
Justice Jackson, in the recent case of Muncie 

Gear Works v. Outboard Marine and Manufactur- 
ing Co., 315 U. S. 759, 768, 62 S. Ct. 865, 870, 

86 L. Ed. 1171. We cannot forget, though, that 

the purpose of the patent statutes is also to stimu- 
late invention and that inventors should not be 
deprived of the fruits of their labors by too techni- 
cal a nicety in the requirement that inventions 
must be adequately described to indicate their 
real scope and their true content. As Circuit 
Judge Soper said, speaking for this Court, in 
Procter and Gamble Manufacturing Co. v. Refin- 
ing, Inc., 4 Cir., 135 F. 2d 900, 906: 


"'***Tt was not necessary or practicable for 
Clayton to specify the exact degree of emulsion 
breaking temperature or the precise length of 
time needed for the substantial neutralization of 
every quality of oil that might be subjected to 
refinement; and the evidence shows that the in- 
formation given was entirely adequate to persons 
skilled in the art. *** | 


| 


TS 





18 


"'There are many situations in the practice 

of the arts in which specific directions are 
properly omitted from claims of patents be- 
cause greater definition is either impracticable 
or is unnecessary to inform the art, and would 
serve only unduly to limit the scope of the in- 
vention or to invite evasion by those who desire 
wrongfully to misappropriate the substance of 
the invention.' 


"See, also, Minerals Separation, Ltd. v. Hyde, 
242 U.S. 261, 270, 271, 37S. Ct. 82, 61 L. Ed. 
286; Eibel Process Co. v. Minnesota and 
Ontario Paper Co., 261 U. S. 45, 65, 66, 43 S. 
Ct. 322, 67 L. Ed. 523; Smith v. Snow, 294 U. S. 
1, 7, 55 S. Ct. 279, 79 L. Ed. 721. See, too, the 
opinion of Circuit Judge Swan (quoted above) in 
Franc-Strohmenger and Cowan v. Arthur Sieg- 
man, Inc., 2 Cir., 27 F. 2d 785, 786. 


"In the light of these observations, and the 
holdings in these cases, we venture the observa- 
tion that the District Judge imposed too high a 
standard on Bodman's use of such terms as 
"closed", "continuous" "pressure", "plastic or 
semi-fluid", "texture", "characteristic" and 
"similar". Without attempting to discuss just 
what we regard as the precise connotation of 
each of these terms, we feel that, read in their 
context in Bodman's claims and specifications, 
these terms could be readily understood and 
successfully followed by experienced makers of 
soap. 


"Germane, here, is Bodman's uncontradicted 
testimony (quoted above) that ordinary workmen 
in soap found no difficulty in understanding and 
following these terms used in his claims. We 
cannot expect in a soap-process patent (and it 
would be unreasonable to require) terms with 
the precise exactitude and the clear cut accuracy 
found in the nomenclature of pure mathematics. 
We are dealing with a practical, present field of 
industry, not with a visionary far-off Utopia. It 
would be, we think, altogether unreasonable to 
require strictly that Bodman describe his 
process only in words with a keen, razor-like 
connotation.” 
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The Court of Custom and Patent Appeals, in A ligation of Hudson, 
205 F. 2d 174, 177, in a case wherein the question was whether a boiling 
point limitation was properly expressed in a claim, applied the following 
standard: : 


"The certainty required in patents is not greater 
than that which is reasonable, having regard to 
the subject matter involved. Minerals Separation, 
Ltd. v. Hyde, 242 U.S. 261, 37S. Ct. 82, 61 L. Ed. 
286. This well established proposition of law 
readily lends itself to flexible and practical appli- 
cation in appraising the sufficiency of patent dis- 
closures. That a claim should be clear and | 
definite is, of course, elementary, but the degree 
of definiteness necessary to satisfy the law varies 
in accordance with the facts and circumstances of 
each case. In the case of General Electric Co. v. 
Wabash Appliance Co., 304 U. S. 364, 58 S. Ct. 
899, 901, 82 L. Ed. 1402. the court said: 


"t *** Patents, whether basic or for improve- 
ments, must comply accurately and precisely 
with the statutory requirements as to claims of 
invention or discovery. The limits of a patent 
must be known for the protection of the patentee, 
the encouragement of the inventive genius of| 
others, and the assurance that the subject of |the 
patent will be dedicated ultimately to the public. 
The statute seeks to guard against unreasonable 
advantages to the patentee and disadvantages to 
others arising from uncertainty as to their rights. 
The inventor must ‘inform the public during the 
life of the patent of the limits of the monopoly 
asserted, so that it may be known which features 
may be safely used or manufactured without a 
license, and which may not.' The claims 
‘measure the invention’ ***' : 
‘We cannot conclude that the presumption of | 
correctness attaching to the decision of the | 
Patent Office tribunals in the instant case is, 
sufficient to overcome what we consider to be 
an aptly and adequately drawn claim, which fully 
defines the invention and which finds clear and 
abundant support in the specification of dis- 
closure." | 
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And as was said in S. D. Warren Co. v. Nashua Gummed and 
Coated Paper Co. (CA 1), 205 F. 2d 602, 605: 


"Particularity of identification and clarity of 
statement are relative terms when applied to 
an invention. Some inventions are capable of 
description in terms of meticulous accuracy, 
others are not. And this is one of the latter 
class.----- Reading the claims in the light of 
the specification we think one skilled in the art 
could readily apprehend the precise nature of 
Perry's invention and the limits of its scope. 
This is all the law requires." 

The invention involved is a novel, useful chemical compound. The 
name of this compound is not known, else it would have been claimed by 
name, and a patent granted long ago. Applicants have claimed the in- 
ventive compound another way, i.e. by recitation of its properties. This 
method of claiming is not per se objectionable and is often used where 
the name is not known. There is no requirement that every possible 
property be listed, only that sufficient properties appear to meet the 
statutory requirement. As an illustration in another McBee patent 
2 849 499, claim 1 reads: "A composition of matter having the empirical 
formula C,,Cl,, and melting at 221 to 223 degrees centigrade." (733 
O. G. 1054); and in Plaintiff's Exhibit 2, McBee et al U. S. patent 
2 516 404, claim 6 reads (JA 106) 

"A compound of the approximate molecular 

formula C3oH.eO2S8Cli2, having a melting point, 
in the solid state of about 146 to 147 degrees 

centigrade, being substantially identical with 

the product formed by the reaction of chloro- 
sulfonic acid with hexachlorocyclopentadiene 

and having valuable insecticidal properties." 

The main reason for the requirement of 35 USC 112 is so it may 


be known whether or not a "new" compound infringes the claimed com- 


pound. A leading text 'The Characterization of Organic Compounds" 
(JA 111) shows that chemists determine whether or not a "compound 
encountered in the laboratory is novel, by comparing its properties 
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with those of the known chemical compounds recorded in the chemical 
literature, and that while this might at first glance, have some of the 
aspects of the search for the needle in the haystack...the fortunate fact 
that this great number of organic compounds can be grouped into 
relatively few classes has been responsible for the development of 
systematic procedures of identification that make the characterization 
of a compound, the properties of which are recorded in the literature 

a comparatively simple matter." Thus by comparison of the properties 
of an unknown compound with the properties enumerated in the claims, 
a chemist can tell whether or not the unknown compound is that of the 


claims. | 


The claims on appeal list the following properties: color, form, 
melting point, behavior, solubilities in two types of solvents, and 
molecular formula. "The Handbook of Chemistry and Physics", Plain- 
tiffs Exhibit 3, (JA 107, 110) shows that all compounds listed are 
described by their name, formula, molecular weight, crystalline form, 
color, density (only if a liquid), melting point, boiling point (only if a 
liquid) and solubilities in various solvents. Except for the name, the 
claims expressly contain all the information as to the properties re- 
garded as most important by chemists, and even gives an additional 
characteristic. These compilations of properties in the literature are 
commonly indexed, not only by name, but by formula and melting point. 
Thus Plaintiffs Exhibit 3 has a Formula Index (JA 108) wherein all the 
compounds described therein are grouped by formula, all C, compounds 
in one group, all C,,. in another group, all C,, in another group, etc., and 
there is a pattern followed within each group, so that in a few seconds it 
can be ascertained whether any C,,Cl,,O compound is included. (Mr. 
Sconce testified that there is none). : 


This Exhibit also has the customary melting point index (JA 109) 


wherein for a particular temperature all compounds melting thereat 


are listed. It will be noted that there is a compound listed which melts 
at 354 degrees centigrade, but a glance at the compound shows it is 

| 
totally unlike that claimed. : 
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Workers in the field of organic chlorine compounds, which is that 


involved here, are fortunate to have the benefit of "Organic Chlorine 


Compounds", Plaintiffs Exhibit 6, which is a complete compilation of 


all organic chlorine compounds known as of about 1947. This compila- 
tion indexes its compounds in various ways, including by the percentage 
of chlorine in the compound and by the molecular weight. There are 
several compounds listed having about 72 percent chlorine, but it is 
immediately obvious by inspection that none of these has a formula at 
all close to applicants. Also the highest molecular weight listed is 418, 
which is much lower than the 493 molecular weight of the claimed com- 


pound. 


It is thus apparent that the melting point and formula of all known 
organic compounds, and especially organic chlorine compounds are so 
classified, that knowledge of these two properties provides an easy 
check against known compounds. It is true that many compounds may have 
the same melting point, and many compounds may have the same mole- 
cular formulas. However, most organic compounds melt below 300 
degrees centigrade. To illustrate, Plaintiffs Exhibit 3 lists the melting 
points of over 5000 compounds ranging from 200 degrees centigrade to 
000 degrees centigrade on some 14 pages (p. 1267 - 1280), but less than 
_ 100 melt above 300 degrees centigrade which means that over 98 percent 

melt below 300 degrees centigrade (see 1267 and 1280 on JA 109). Thus 
applicants melting point of about 355 degrees centigrade is a very un- 
usual one, and it is not difficult to look up the other characteristics of 
all known compounds melting within 5 degrees centigrade, either way of 
that figure. Applicants molecular formula is also unusual. As explained 
previously, the molecular formula tells a chemist the percentage of 
each element and also the total molecular weight. The molecular weight 
_ 493 is at least 15 percent heavier than any listed in Plaintiffs Exhibit 6 
| (JA 113). It is possible, albeit unusual, for two compounds to have the 
same melting point and molecular formula. In this case, the other 
| properties are also compared. 
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It is submitted to be proper to consider the various properties 
as somewhat like "fingerprints"; considered separately, any one of 
these fingerprint identifying characteristics recited by the claims might 
not exclude all other possible compounds having such selected individual 
characteristics, but, taken collectively, the recited physical character- 
istics do absolutely identify one single substance. It is the cumulative 
effect of the several recited properties which narrows the field to one 
compound meeting the claims. Perhaps a better analogy is to the 
Bertillon system for identification of persons by a physical description 
based upon anthropometric measurements, the cumulative effect of 


which limits the description to a single individual. 





The compound of the present invention is unusual in several 
respects. It is very hygroscopic, and picks up water from the air, so it 
is very difficult to be sure whether one has the anhydrous compound, 
without water, or the hydrated form of the compound, with water. This 
is the reason why the terms "about" and "approximately" must be used 
in the claims, since not to do so would mislead the public. If a chemist 
wrongly assumed that he had the anhydrous compound, then the analysis 
of the compound would show all or part of a water molecule, H-.O, with 
the C1oClj9O of the base compound. The compound is also unusual in 
its composition C;oCloO and its high molecular weight. Chlorine con- 
taining compounds having a very high molecular weight are most rare. 
The compound is also unusual in that its melting point is so high as to 
be most rare. The above characteristics are of a type which makes 
analysis of the compound difficult and subject to a larger variation of 
accuracy than is permissible in the usual type of organic compound. 
For this reason, the claims contain the expression "about 355 degrees 





centigrade" and "approximate molecular formula Cy9C1j,0" since in 
order to give applicants protection commensurate with the merits of 
their invention, it is necessary to recognize some permissible latitude 
in the melting point and molecular formula, and these expressions also 
serve to warn those who would avoid infringing that they must be cogni- 
zant of the higher limits of experimental error present in this type of 


compound. 
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Each descriptive characteristic used in the claim has a clear and 
definite meaning to a chemist. Thus, when a chemist sees the expres- 
sion "approximate molecular formula C,,Cl,,0," applied to a compound 
which is hard to obtain in water-free form, and very often has some 
H:O present so it is in its hydrated form, then he knows that "approxi- 
mate" refers only to the possible presence of H,O. 


Thus Finding of Fact 11 is in error that "approximate" could only 
have significance as indicating that the formula may be varied by a 
whole number of any one or more of the three kinds of atoms indicated. 
No variance in the C or Cl would be inferred by a chemist, only in the 
O and the possible addition of an H. The specification is very definite 
that exactly 10 chlorine atoms are present (JA 49) and no chemist would 
doubt that exactly 10 carbon atoms are always present also since it is 
prepared from C;,H»2Cl,.0,S.. Thus the "approximate" actually modifies 
the O and the possible presence of H. In any event, the formula under 
either interpretation is very significant, since Handbooks and other 
compilations of organic chlorine compounds have formula indices 
whereby all possible meanings of "approximate molecular formula 
C,)Cl,,O" may be easily checked. Because of the unusualness of this 


formula and its approximations, no undue effort would be required. 


The melting point expressed as "about 355" has a range of several 
degrees on either side. Contrary to the Finding of Fact 10, this variance 
does not mean that the melting point does not have a sufficient "degree 
of accuracy to make it, by the standards of the organic chemistry art, 
an identifying characteristic.'' Note, "The Handbook of Chemistry and 
Physics" wherein at JA 110, many compounds are shown to have melt- 
ing points covering a range. A glance at the column headed ''Melting 
Point" shows such melting points as 238-41, 215-20, 220-2, so it is 
evident, as Mr. Sconce testified, that even with a few degree variation, 
melting point is significant. Because of the few known compounds 

_ melting anywhere near 355 degrees centigrade, and because of the 


higher margin of error in this excessively high range, any chemist 
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| 
having an unknown compound melting within 5 degrees of 355 would 
naturally check further before rejecting the possibility that he infringes, 
so the use of "'about"’ language does not make the claim any more in- 
definite than it would be without such language. : 


The other recited characteristics are adequately defined in the 
specification, which specifies in what way the compound "behaves as a 
weak organic acid,'' gives examples of polar and non-polar solvents. 
These characteristics belong to many compounds, as does the color, 
and crystal structure, but each of these characteristics is useful as a 
point of identification to be used in case of doubt, as to the sufficiency 


of the major characteristics already discussed. 


Claim 13, contains all the language of claim 6 plus an expression 
showing how the compound "is preparable". Thus claim 13 contains an 
added identifying characteristic. By following the last part of claim 13, 
an authentic sample of the claimed compound is obtained, and by test- 
ing this authentic sample against an unknown compound in a mixed 
melting point test, a chemist will definitely know whether or not the 
unknown compound is the same compound as that of the sample. The 
language "is preparable" is used because such language does not limit 
the coverage of the claim to compounds prepared only by this method. 
The specification teaches at least four basic methods of preparing the 
claimed compound, so it is not meet that the claim be limited to cover 
the compound only when made by one method. The applicants are 
entitled to protection commensurate with the scope of their invention, 
and their invention is the novel compound, no matter how it is made. 
Should the court feel that claim 6 does not meet the statutory require- 
ment, then certainly claim 13, with its additional, panies identifying 
characteristic, does. 
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CONCLUSION 


It is respectfully submitted, in view of the foregoing, that the 
District Court having reached an erroneous conclusion in this case 
should be reversed, so that the appellee, Commissioner of Patents, 
may be instructed to issue Letters Patent based on the application 


| here involved. 


Respectfully submitted, 


HERBERT I. SHERMAN 


753 Warner Building 
Washington 4, D. C. 


Attorney for Appellant 


Of Counsel: 
Dean Laurence 


Laurence and Laurence 
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STATEMENT OF QUESTIONS PRESENTED 


In the opinion of the appellee questions presented 
by this appeal are: 


(1) Whether or not the common ruling of the 
Patent Office tribunals and the District Court that 
a claim to a chemical compound is inadequate under 
35 U.S.C. 112 is reasonable where the compound is 
described in terms of its approximate formula and 
approximate melting point and by reference to the 
**eharacteristics,”’ color, crystalline form, solubility, 
and behavior ‘tas a weak organic acid,’’ which charac- 
teristics are shared by many organic compounds, and 
where the evidence indicates that the compound in fact 
is not a weak organic acid but a ketone and the ‘‘ap- 
proximate molecular formula’’ not that attributed to 
the compound in the application as originally filed? 

(2) Whether or not the concurring rulings of the 
Patent Office examiner, the Patent Office Board of 
Appeals, and the District Court that a claim is inade- 
quate under 35 U.S.C. 112 are reasonable where the 
description referred to in question (1) above is sup- 
plemented by a reference to the general treatment or 
process by which the compound is ‘‘preparable’’? 
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BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


This is an appeal by Purdue Research Boimaation 
from the judgment (J.A. 140) of the United States 
District Court for the District of Columbia dismissing 
its complaint in an action under Section 145, Title 38, 
of the United States Code, in which action appellant 
sought to have that court authorize the issuance to 
it of a patent containing claims 5, 6, 7, 8, and 13 of 
the application of Earl T. McBee and Jack S. New- 
comer, entitled ‘‘Composition of Matter,’’ Serial No. 
238,186, filed in the United States Patent Office on 
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July 23, 1951. Purdue Research Foundation is as- 
sertedly the assignee of the application. 


The Patent Office examiner (J.A. 94, 95), the Patent 
Office Board of Appeals (J.A. 98-102) and the District 
Court (J.A. 139 and 140-145) concurred in rejecting 
the noted claims 5, 6, 7, 8 and 13 (J.A. 61, 62), which 
are all the claims remaining in the application, on the 
ground that they do not adequately define the invention 
in accordance with 35 U.S.C. 112. 


COUNTER STATEMENT OF CASE 


The MeBee and Newcomer application is directed 
to a chemical compound which is said to be usefu 
in its anhydrous form as a dessicant because of its 
hygroscopic nature, and as an ingredient in insectidica] 
compositions (J.A. 43 and 44). The application as 
filed (J.A. 43) stated that this compound was ‘‘be- 


lieved to have the approximate molecular formula 
C,.HCl1..0:”’ and that ‘‘the exact elemental composition 
and structure of the compound are not precisely known 
at the present time.’’ Over a year after the filing of the 
application it was amended (J.A. 64 and 65) to change 
the ‘‘approximate molecular formula’’ of the compound 
from ‘*C»wHClw.O:”’ to ‘CwCleO,’? which change in- 
volved the elimination of one hydrogen atom and one 
oxygen atom from the formula. Subsequent to the 
final rejection of the application McBee and Newcomer 
filed a supplementary oath (J.A. 79-80) which was 
allegedly applicable to the subject matter of their 
claims which was disclosed but not claimed in their 
application as originally filed in the Patent Office. 
The specification of the McBee and Newcomer patent 
application (J.A. 46, 47) states that the composition 
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of the present alleged invention exists in the anhydrous! 
form as well as in the form of various hydrates and! 
that the anhydrous and hydrate forms all give the: 
same melting point in a sealed tube of approximately: 
355 degrees Centigrade, corrected. A tabulation, in 
the specification (J.A. 48), of melting point data for 
“C,H Cl.O:”’ later amended to read CwClwO) shows 
a variation of melting points (degrees Centigrade cor-, 
rected) from 331 to 350 at ‘‘1st Soft;’’ from 351 to 355 

at ‘‘Ist Meniscus;’’ and from 351 to 361 at “1sti 
Crystal.”’ | 

As the District Court’s Findings of Fact (J.A. 141,' 
paragraph 5) indicate, counsel for the plaintiff and 
defendant agreed at trial that claims 5, 7 and 8 of 
the application in suit should stand or fall with claim 
6 and that if the District Court should allow either 
claim 6 or claim 13, the other claim, claim 13 or 
claim 6, should not be allowed. 

Claims 6 and 13 read as follows: 


6. A composition of matter which has the follow- 
ing characteristics: it is a white crystalline solid 
having a sealed tube corrected melting point of 
about 355 degrees Centigrade, it behaves as a weak 
organic acid, is very soluble in polar organic 
solvents, substantially insoluble in non-polar or- 
ganic solvents, and has the approximate molecular 
formula C.Cl.O. 


13. A composition of matter which has the 
following characteristics: it is a white crystalline 
solid having a sealed tube corrected melting point 
of about 355 degrees centigrade, it behaves as a 
weak organic acid, is very soluble in polar organic 
solvents, substantially insoluble in non-polar or- 
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ganic solvents and has the approximate formula 
C,.Cl..O and is preparable from a compound having 
a melting point of approximately 146-147 degrees 
ceutigrade, formed by the reaction of hexachloro- 
cvlopentadione with chlorosulfonic acid, by treat- 
ment with alcoholic alkali and acidification and 
dehydration. 


Claim 5 differs from claim 6 in that it claims the 
hydrates and salts of the compound covered by claim 
6 as well as the compound itself. (A hydrate has one 
or more molecules of water added to the basie mol- 
ecule). 

SUMMARY OF ARGUMENT 

I. To meet the requirement of particularity and 
distinctness stated in 35 U.S.C. 112, claims not only 
‘‘must clearly distinguish what is claimed from what 
went before”? but must also “‘clearly cireumseribe what 
is foreclosed from future enterprise.’’ The limits of 
a patent must be known so that it may be ascertained 
which features may be safely used or manufactured 
Without a license and which may not. Since appel- 
lant’s claims are directed to a chemical compound, 
a product which has a fixed molecular composition, 
these claims must meet a more exacting standard then 
that applicable to physical processes. By the standards 
of organic chemistry the characteristics of the claimed 
chemical compound. as set forth in claims 6 and 13 
do not, when taken individually or in combination, 
adequately and distinctly describe the claimed com- 
pound because: 


(a) The melting point range indicated by 
‘‘about 355°C.”’ is not a significant ipdentifying 
element because of its extent. 
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(b) The ‘‘approximate molecular formula’’ re- 
cited in the claims is without identifying signifi- 
cance because the molecular formula claimed w as. 
not originally disclosed and because it is qualified 
in a manner to render the formula meaningless. 





(c) The expression ‘‘behaves as a weak organic 
acid’’ is not only indefinite, as the Board held 
(J.A. 100), but as the evidence shows is misleading 
because the compound is in fact not an acid but 
a ketone. 


(d) White color, crystallinity, behavior as a 
weak organic acid (no matter how interpreted), 
and solubilities as ‘polar and nonpolar solvents are 
shared by many compounds. 


II. Reference to the process of preparation of the: 
compound in claim 13 would be justifiable only if the 
compound could not be otherwise described. If such| 
a manner of description is resorted to the claim must| 
be limited to the product produced by a method | 
identified in the claim. Claim 13, although it refers’ 
to a process by which the compound is made, does not. 
limit the intended monopoly by reference to that pro- 
cess, and it is, therefore, not a permissible assertion ' 
of monopoly. This claim if patented would have the 
effect of requiring a prospective manufacturer, seeking, 
to avoid infringement, to carry out the indicated pro-, 
cess in order to determine whether his own product, 
produced by another process, is an infringement. 


ARGUMENT 


I. Section 112 of Title 35 of the United States Code 
(quoted, appellant’s brief, page 2) states, as follows, 
the requirement as to an application claim: 
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The specification shall conclude with one or 
more claims particularly pointing out and dis- 
tinctly claiming the subject matter which the ap- 
plicant regards as his invention. 


This requirement of 35 U.S.C. 112 is essentially 
that stated in its predecessor, R.S. 4888, 35 U.S.C., 
1946 ed.. 33, which required an inventor to ‘‘particu- 
larly point out and distinctly claim the part, improve- 
ment, or combination which he claims as his invention 
or discovery.” 


The Supreme Court in United Carbon Company et 
aly. Binney and Smith Company, 317 U.S. 228, 236, 
held as follows: 


The statutory requirement of particularity and 
distinctness in claims is met only when they clearly 
distinguish what is claimed from what went be- 
fore in the art and clearly cireumscribe what is 
foreclosed from future enterprise. A zone of un- 
certainty which enterprise and experimentation 
may enter only at the risk of infringement of 
claims would discourage invention only a little 
less than unequivocal foreclosure of the field. 
Moreover, the claims must be reasonably clear-cut 
to enable courts to determine whether novelty and 
invention are genuine. 


In the earlier case of General Electric Co. v. Wabash 
Appliance Corp., 304 U.S. 364, 369, the Supreme Court 
ruled as follows: 


" 


Patents, whether basic or for improvements, 
must comply accurately and precisely with the 
statutory requirement as to claims of invention 
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or discovery. The limits of a patent must be 
known for the protection of the patentee, the en- 
couragement of the inventive genius of others and 
the assurance that the subject of the patent will 
be dedicated ultimately to the public. The statute 
seeks to guard against unreasonable advantages 
to the patentee and disadvantages of others aris- 
ing from uncertainty as to their rights. The in- 
ventor must— | 





inform the public during the life of the patent of the 
limits of the monopoly asserted, so that it may he 
known which features may be safely used or manu- 
factured without a license and which may not. ” | 

These Supreme Court decisions in cases involving 
products indicate the general standard to be used to 
measure the adequacy of the description of an in- 
vention in the claims of a patent, but it is believed 
apparent that the nature of the invention claimed must 
be taken into account in determining whether the 
terminology of the claims sufficiently delineates the 
invention. In the present case the subject matter is 
a chemical compound and, therefore, necessarily a 
material with a fixed chemical composition which 
properly cannot be defined in relative terms of function 
or purpose. Such relative terms may well suffice, as 
the decisions quoted by appellant (brief, pages 17 
18, 19) illustrate, in sume descriptions of a general 
process. Lever Brothers Co. v. Procter and Gamble 
Manufacturing Company (C.C.A. 4, 1943) 139 F.2d 
633, 639; In re Hudson, 40 C.C.P.A. 1036, 1040, 205 
F.2d 174, 177. Even in claims to a process, however, 
the discription of a feature of the process in relative 
terms of effect or purpose may be defective for lack 
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of decfiniteness or particularity; see, for instance, 
Standard Oil Company of California v. Tide Water 
Associated Oil Company (C.C.A. 3, 1946) 154 F.2d 
579, 581; Standard Brands, Inc. v. National Grain 
Yeast Corporation, 308 U.S. 34, 38. 

The appellant’s quotation (brief, page 17) from 
Lever Brothers: Co. v. Procter and Gamble Manu- 
facturing Co. et al. (C.C.A. 4) 139 F.2d 633, 639, in- 
cludes a quotation (brief page 17, last paragraph) 
from the same court’s decision in Procter and Gamble 
Manufacturing Co. v. Refining, Inc. (C.C.A., 1943) 
135 F.2d 900, 906, which replaces by asterisks that 
part of the latter decision which is most relevant to 
the present case: 


“This argument, we think, misconceives the 
nature of the claims in suit. They do not state 
merely the results to be achieved, but are process 
claims which set out a series of steps by which the 
desired ends are attained with sufficient definite- 
ness to inform persons skilled in the art and to 
limit the extent of the monopoly of the patent.”’ 


This Court in Montgomery v. Marzall, 88 U.S. App. 
D.C. 281, 284, 189 F.2d 640, 643, not only quoted this 
portion of the Circuit Court’s decision but demon- 
strated its relevance by the following quoted rulings: 


In like manner, the Patent Office tribunals and 
the District Court have in this case mistaken the 
nature of the claims in issue. They are true process 
claims, in that they describe the acts to be done 
in manufacturing cast coated paper, including new 
steps added by appellants to the previously prac- 
ticed process. The claims are not for the com- 
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pounding of ingredients into a new product, nor 
are they for a manufactured article, the character- 
istics of which are caused or affected by the 
materials of which it is made. That is to say, these 
are not claims for compounding a new coating 
composition by adding a specified proportion of 
oil. The coating composition is the same as before, 


S. D. Warren Co. v. Nashua Gummed and C "oated 
Paper Co. (C.C.A. 1, 1953) 205 F.2d 602, 605, quoted 
in appellant’s brief (page 20), found that the claims 
to an adhesive composition there involved were not 
‘‘functional’’ in the sense of presenting a statement 
of function at the precise point of novelty. The court 
(at page 605) noted that the patentee had stressed that 
there was ‘‘no chemical reaction’? between the in- 
eredients of this composition, a type of resin and a 
plasticizer, and (in the portion indicated by asterisks 
in the appellant’s quotation) that the patentee had 
‘‘described the essence of his invention in detail and 
with particularity in his specification and listed therein 
about forty illustrative examples of his film.’’ This 
decision, therefore, did not deal with a situation where 
a chemical compound in itself constituted the sole 
point of novelty. | 

It is appellee’s position that the Findings of Fact 
of the District Court accurately present the facts of 
this case and that the District Court’s judgment finds 
ample basis in these Findings. This brief discusses 
below the individual ‘‘characteristics’’ which appear 
in the claims. It is emphasized that this treatment 
of separate characteristics is merely for convenience 
because, as Finding 16 (J.A. 144) specifies, the recited 
characteristics do not, when taken individually or in 
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combination, adequately and distinctly describe the 
the claimed composition. 


({I-a). “Melting Point of About 355 Degrees Centigrade.” 
The Board's relevant holding (J.A. 99) is as follows: 


The record of this case does not warrant an 
assumption that the melting point and molecular 
formula are significant identifying elements. The 
claim refers to the melting point as ‘‘about 355°C.”’ 
The table on page 6 of the specification gives 
figures obtained in determining the melting point 
of several samples of the claimed compound. 
These figures range from 331 to 351 for the first 
softening point; 351 to 355 for the meniscus, and 
352 to 361 for the first crystals. It appears there- 
fore that the qualifying term ‘‘about”’ is intended 
to include a variation of up to 5° above or below 
the figures specified. We do not believe that it 
ean be seriously asserted that a melting point 
range as wide as indicated defines an identifying 
characteristic. 


The evidence adduced at trial on the melting point 
supports the Board’s holding. Testimony by appel- 
lant’s witness, Mr. Sconce (J.A. 22), that in his com- 
pany’s laboratory work at Niagara Falls low tempera- 
ture melting points were determined to an accuracy 
of a hundredth of one degree but that around 355°C. 
a ‘“‘temperature is [of ? ] a much wider figure, two 
degrees, three degrees or four degrees, is quite signifi- 
cant to us,’’ shows that the witness was not attaching 
significance to melting point ranges as wide as those 
implicit in the term ‘‘about 355°C.’ 


It 


Table 1 of the application in suit (J.A. 48) shows 
melting points which vary at the ‘‘Ist crystal’’ stage 
of a melting point determination by nine degrees 
(352° to 361°). [The additional error inherent in the 
fact that this table does not give the ‘‘last crystal 
point,’ which Mr. Sconce states (J.A. 21) is used to 
determine the true melting point, may be ignored be- 
cause the range of melting points reported would 
make any error from this omission insignificant by 
comparison]. Assuming a variation of five degrees 
(the actual maximum variation from 353°C. being six 
degrees for ‘‘1st crvstals’’), the possible error could be 
twice this figure in any comparison with another 
compound. This arises from the fact that the errors 
in the determination of melting points could be cumu- 
lative, that is, two compounds may be the same and 
still appear, because of errors in determination, to 
differ in melting points by ten degrees, or two com- 
pounds may have true melting points differing by 
ten degrees and still appear to be the same compound, 

As the quotation from the Board’s decision sug; 
gests, chemists recognize that melting points must be 
determined with.a high degree of accuracy to be a 
positive and definte item in the identification of a new 
compound. Page 2 from the text by McElvain (Plain! 
tiff’s Exhibit 4, J.A. 111) which Mr. Sconce referred 
to in his testimony (J.A. 25) and page 582 from the 
one volume Encyclopedia of Chemistry (Plaintift’s 
Exhibit 7, J.A. 115) to which counsel for the appellant 
referred in his opening statement (J.A. 8) both indi- 
cate that a melting point is one item of compound 
identification, but neither suggests that melting points 
varying within a range as wide as four or five degrees 
are accurate means of identification. | 

| 
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Mr. Sconce, although he testified (J.A. 22) to the 
inaccuracy of melting point determinations at high 
temperatures, did not go as far as to say that such in- 
accurate high temperature melting points were valid 
and definite means of description of a new compound. 
Excerpts from three different works on organic chem- 
istry were received from the Commissioner of Patents 
at trial to rebut.any implication that ‘‘quite signifi- 
cant,’ which the witness applied (J.A. 22) to melting 
points correct to ‘“‘two degrees, three degrees, or four 
degrees,’’ means that even such inaccurate melting 
points are adequate elements of identification. These 
excerpts were taken from Continental (J.A. 127), 
English (J.A. 128, 129), and American (J.A. 130) 
sources to show the recognized standard of accuracy 
in melting point determination prevailing throughout 
the field of organic chemistry. 

Appellant’s brief (pages 24 and 25) points to some 
melting point data from the ‘‘ Handbook of Chemistry 
and Physiecs’’ (Plaintiff’s Exhibit 3, J.A. 109) in 
suggesting that ‘‘many compounds are shown to have 
melting points covering a range’’ and that, ‘‘Because 
of the few known compounds melting anywhere near 
355 degrees centrigrade, and because of the higher 
margin of error in this excessively high range, any 
chemist having an unknown compound melting within 
5 degrees of 355 would naturally check further before 
rejecting the possibility that he infringes * * *.’? These 
suggestions ignore the fact that the table merely pre- 
sents available ‘‘data’’ on certain compounds [see Ex- 
planation of Table, J.A. 107, first paragraph], which 
were selected to include merely those of ‘‘general or 
commercial importance’’ and ‘‘those commonly met 
with in the laboratory.’’ The Handbook does not sug- 
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gest that wide ranges of melting points be accepted. 
as significant identifying information. The Hand- 
book, indeed, identifies each compound [see sample| 
page, J.A. 110] by means of its systematic names and 
formula. | 





(I-b). “Approximate Molecular Formula C,,CL,,O” | 
The Board’s decision (J.A. 99) held the ‘‘approxi- 
mate molecular formula CwCl.O”’ to be without iden- 


tifving significance in the following language: 


“The molecular formula in the claim refers to 
the presence of 10 carbon atoms, 10 chlorine atoms 
and 1 oxygen atom. The original specification! 
stated the formula as also including an additional 
atom of hydrogen and of oxygen. Since the mole- 
cular formula now specified in claim 6 is not de- 
rivable from the original specification, it cannot 
be asserted that the claimed formula constitutes 
essential identifying information. The statement 
of the molecular formula is qualified by the term 
‘approximate’. Qualifying terms of this char- 
acter are normally employed in claims to composi- 
tions of matter and are generally acceptable as 
providing for insignificant variation from par- 
ticularly named limiting amounts. The reasoning 
ordinarily employed in justifying such qualifying 
terms is inapplicable to a molecular formula since 
a molecular formula represents a stated number 
of atoms of each of the kinds indicated and there 
ean be no variation by a fractional portion of an 
atom. The word ‘approximate’ used in connec: 


| 


tion with the formula specified in claim 6 can 


only have significance as indicating that the 
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formula may be varied by a whole number of any 
one or more of the three kinds of atoms indicated. 
Such a variation wholly destroys any identifying 
significance in the formula. Since the molecular 
formula claimed was not originally disclosed, and 
since the statement of the molecular formula in 
the claim is qualified in a manner to render such 
formula meaningless, we must hold that state- 
ment in the claim in this respect is without iden- 
tifving significance.”’ 


Appellant’s quandary is apparent from this state- 
ment. If the formula recited in claim 6 is of any sig- 
nificance it is matter new to the specification and, as 
such, prohibited. If the formula recited is a mere 
approximation it is worthless as a means of identifi- 
cation in a science which, as the organic compound 
compilation [sample pages, J.A. 108, 110, 112, 113] 
adduced for appellant demonstrates, identifies its 
compounds by structures or names indicating these 
structures. 

Appellant’s brief (pages 23 and 24) argues that 
the term ‘‘approximate’’ is present in the claim to 
allow for the presence of water, H:O, in the molecule 
and that ‘‘approximate actually modifies the O and 
possible presence of H.’’ The claim, however, does not 
so state. If the molecular formula is merely ‘‘approxi- 
mate”’ there may be, as the Board noted (J.A. 100), a 
greater variation of any or all elements than the addi- 
tion of a single oxygen or hydrogen atom. <A com- 
pound with 9, 10, or 11 carbon atoms, 9, 10, or 11 
Chlorine atoms, 1, 2, or no oxygen atoms and an op- 
tional hydrogen atom would be covered if the approzi- 
mation allowed only a variation of one atom of each 
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kind and no larger variation is excluded by the lan- 
guage of the claim. | 

If the appellant wanted to allow for water of hy- 
dration in its claims, this could be done by merely 
calling for the hydrate in the claims. The fact that 
the original claims (J.A. 57, 58) actually included 
provision for hydrates [‘‘(b) hydrates thereof’ in 
claim 1; a ‘“‘hydrate of the compound defined in Claim 
2”’ in claim 4] and the circumstance that appellant’s 
present claims 5 and 8 (J.A. 61, and 62 with amend- 
ment J.A. 65) expressly include reference to hy- 
drates [‘‘hydrates of (A)’’ in claim 5; a ‘‘hydrate of 
the compound defined in claim 6,”’ specified in claim 
8] would seem to explode the theory which appellant 
advances as an excuse for the change in formula and 
a justification for use of an ‘‘approximate formula.”! 
There is, moreover, no substitute theory advanced to 
explain what degree of variation from the formula 
CwClwO is presently intended, or was contemplated 
in the original application. | 

Appellant asserts (brief, page 24) that, ‘‘No vari- 
ance in the C or Cl would be inferred by a chemist, 
only in the O and the possible addition of an H,”’ and 
that the ‘‘specification is very definite that exactly 10 
chlorine atoms are present.’’ However, the specifi- 
cation at the page appellant refers to (J.A. 49) states 
merely that the ‘‘presence of ten chlorine atoms in 
the compound CwHClwO: is indicated by the analysis 
* * *°? (emphasis supplied). If ‘‘no chemist would 
doubt that 10 carbon atoms are always present’’ in 
view of the starting material for appellant’s method 
of preparation (appellant’s brief, page 24) the evi- 
dence does not demonstrate this to be a fact. | 
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Appellant’s suggestion (brief, page 24) that ‘‘all 
possible meanings of ‘approximate molecular formula 
CwCl.O* may easily be checked in handbooks and com- 
pilations’” like appellant’s companion suggestion 
(brief, page 25) that any chemist would ‘‘naturally 
check further’? if he had an ‘‘unknown compound 
melting within fiye degrees of 355”’ indicate that appel- 
lant believes that its claims may set up a ‘‘zone of un- 
certainty which enterprise and experimentation may 
enter only at the risk of infringement,”’ in disregard 
of the ruling in United Carbon Company et al. v. 
Binney and Smith Company, 317 U.S. 228, 236. These 
suggestions also indicate that appellant believes, with- 
out apparent legal basis, that a manufacturer’s deter- 
mination of infringement should await the prepara- 
tion of compilations and formula indices which in- 
clude appellant’s claimed compound. 

Appellant’s emphasis (brief, pages 22, 23, and 24) 
on the unusualness of the composition CwCl.O, its 
unusual molecular weight, and its ‘‘rare’’ high melt- 
ing point, is in the nature of a prophecy that the hand- 
book (J.A. 107, 110) and ‘‘Organic Chlorine Com- 
pounds”? (J.A. 112, 113), rather than the future de- 
velopment of the art, will provide an indication of the 
difficulty which will be encountered in the future in 
distinguishing the claimed compound from possible 
infringements. Such a prophecy on the basis of a 
compilation of certain compounds of general or com- 
mercial importance (J.A. 107, first paragraph) and a 
collection of organic chlorine compound dated 1948 
(J.A. 22) would appear not only ill based but irrele- 
vant to the issue. 
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(I-c). “Behaves as a Weak Organic Acid” 


The Board’s decision held (J.A. 100) that the ex- 
pression ‘“‘behaves as a weak organic acid,” like the! 
general statement of solubility in the claims, is SO. 
broad as to obviously include many compounds of en-' 
tirely different characteristics. The Board stated, 
‘there is no assertion the compound is in fact an or-| 
ganic acid and the statement in question is indefinite.’ 

The testimony of appellant’s witness at trial showed | 
that the Board's statement was conservative. Appel- 
lant’s witness testified (J.A. 24, 25) that it is now 
fairly well accepted that the claimed compound is in| 
fact a ketone but that when it reacts with water it ‘puts: 
hydrogen ions in solution”? which ‘‘can be titrated 
* * * just as any weak organic acid.’’ The witness: 
asserted (J.A. 25) that the claimed compound has an-' 
other characteristic of weak organic acids in that it) 
will “‘react with amines and other basic compounds.’’. 

The significance of this testimony lies in the fact, 
(which was not disclosed in the original application | 
as filed) that the compound, which is said to “behave 
as a weak organic acid,’”’ is in fact a ketone. If this: 
compound behaved in every respect as an organic: 
acid it would not be a ketone but an acid so that the’ 
compound must be lacking in at least one important. 
and essential characteristic of an acid. The quoted: 
expression is inaccurate if it is intended to mean that: 
the claimed compound is a weak organic acid; and it' 
is indefinite and of uncertain scope if it is intended 
to mean that the compound is not an acid but has 
some of the characteristics of an acid which are un-| 
specified in the claim and lacks other characteristics | 
which are also unspecified. i 
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The circumstance that the compound is a ketone, al- 
though not so identified in appellant’s application, 
makes relevant the quotation in appellant’s brief 
(pages 20 and 21) from a ‘“‘leading text’’ (J.A. 111) 
to the effect that the grouping of compounds into 
relatively few classes has made the characterization 
of a compound a comparatively simple matter. Ob- 
viously without an accurate indication of the com- 
pound’s ‘‘class’’ this simplicity would be lacking. 


(I-d). General Characteristics 


The appellant's statement (brief, page 25, first com- 
plete paragraph) that ‘‘these characteristics [refer- 
ring to the solubility characteristics, and behavior as 
a weak acid] belong to many compounds, as does the 
color, and erystalline structure’’ agrees with the 
Board’s holding (J.A. 100, first complete paragraph) 
as to these general characteristics. There is no reason 
to believe that such general characteristics (even as- 
suming that behavior as a weak organic acid is a defi- 
nite characteristic) definitely identify the claimed 
compound when the molecular weight and melting 
point are uncertain. 

II. It is well accepted that claims for a product 
which is defined by the process of producing it may 
be allowed only where the product involves invention 
and cannot be defined except by the process used in 
its creation. In re Brown, 58 App. D.C. 285, 29 F. 
(2d) 873; In re; Moeller, 28 C.C.P.A. 932, 934, 117 
F. 2d 565. 567. Where the product is so described in 
terms of its process of production, however, the pro- 
tection is limited to the products of the process re- 
ferred to in the claim. In re Moeller, supra, at 28 
C.C.P.A. 936, 117 F. 2d 936; General Electric Co. v. 
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Wabash Appliance Corp. et al., 304 U.S. 364, 373, 
Cochrane v. Badische Aniline and Soda Fabrik., 111 
U.S. 293, 310. | 

Claim 13 adds to the recited ‘‘characteristics’’ of 
claim 6 the process description ‘‘preparable from a 
compound * * * by treatment with alcoholic alkali 
and acidification and dehydration.”’ | 

This process reference, as appellant admits (brief, 
page 25, final paragraph), would not limit appellant’s 
monopoly to the product of the process referred to in 
claim 13 but claim 13 would cover the compound no 
matter by what process produced. Claim 13, accord- 
ing to the ruling of In re Moeller, supra, and the 
noted decisions of the Supreme Court on which that 
ruling is based, is not a proper assertion of the bounds 
of appellant’s intended monopoly. Were such a mode 
of claiming permissible infringement of claim 13 could 
not be determined by a prospective manufacturer of 
a new chemical product without carrying out the gen- 
eral process referred to in the claim and comparing 
any product obtained with his own chemical product. 
Then, the appellant suggests (brief, page 25), “by 
testing this authentic sample against an unknown 
compound in a mixed melting point test, a chemist will 
definitely know whether or not the unknown compound 
is the same compound as that of the sample.”’ ! 

This suggestion that the prospective manufacturer, 
or chemist, must, to avoid all possibility of infringe- 
ment, carry out the appellant’s generally indicated 
process in claim 13 to obtain a basis for comparison 
would seem indeed an amazing conception of the pur- 
pose to be served by a claim in stating the exact ex- 
tent of an asserted monopoly and clearly is inconsist- 
ent with the principle that no inventor may compel 
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independent experimentation by others to ascertain the 
bounds of his claims. Standard Oil Company of Calt- 
fornia v. Tide Water Associated Oil Company (C.C.A. 
3, 1946) 154 F.2d 579, 582; Standard Brands, Inc. v. 
National Grain Yeast Corp. (C.C.A. 4) 101 F. 2d 814, 
822, affirmed 308 U.S. 34. 

Since, as a practical matter, a claim must be suffi- 
ciently definite to allow a Patent Office examiner to 
determine, without experimentation, whether a prod- 
uct is novel and inventive, the presentation of claims 
of the type of claim 13 would make effective examina- 
tion of such claims a practical impossibility and place 
an unreasonable burden on science and the practical 
arts. 

In view of the indefinite melting point of the claimed 
compound set forth in appellant’s specification (J.A. 
48, Table I) and the fact that a melting point deter- 
mination is ‘‘complicated also by the purity of the 
original compound’”’ (J.A. 26, testimony beginning 
line 8 from bottom of page), it may reasonably be 
doubted whether the appellant’s suggestion (brief, 
page 25) that, after the preparation of an ‘‘authentic”’ 
sample by the process indicated in claim 13, this 
sample may be compared by a ‘‘mixed melting point 
test’’ with an unknown to positively establish the iden- 
tity or lack of identity of the two compounds is well 
based. As the Board held (J.A. 101), to permit claims 
in broad enough language to include products of simi- 
jar character produced by other processes would in 
general require workers in the art to not only carry out 
the process indicated in the claims but also to deter- 
mine the identity of the product where the inventor 
himself has been unable or unwilling to do so. 
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Appellant’s brief (page 20) quotes two patent 
claims, apparently to suggest that these claims pro- | 
vide some sort of standard of claim definiteness. The : 
reference to the first, assertedly appearing in patent | 
No. 2,849,499, is improper since it is not a part of the | 
record of this case. The second claim, that of patent ! 
No. 2,516,404 (J.A. 103), is apparently offered to show | 
the previous allowance of a product claim, including | 
a process reference, which does not clearly limit its | 
asserted monopoly to the product of the indicated | 
process. The validity of this claim was not, however, | 
determined by the Board of Appeals. The Board’s | 
discussion of this type of claim (J.A. 101) indicates | 
that only in an exceptional situation where the balance | 
of a claim substantially identifies and defines the novel | 
composition and the added statement concerning proc- 
ess are necessary from the standpoint of such identi- | 
fication would it be proper to permit process refer-— 
ences in the claim. It is unnecessary for this Court | 
to determine whether this exception is valid in view. 
of In re Moeller, supra, and In re Brown, supra, be- | 
cause if the “‘characteristics”’ recited in claim 13 are 
insufficient to describe the invention the exception | 
would have no present application. ! 


CONCLUSION 


It is respectfully submitted that each of the claims | 
in suit fails to describe the subject compound with 
the distinctions and particularity required to define’ 
the limits of the asserted monopoly and to comply with 
the requirements of 35 U.S.C. 112; that the evidence 
meets the applicable test recognized by Koebel et al. v.. 
Coe; 70 App. D.C. 261, 105 F. 2d 784, in that it, at the 
least, establishes that the claims in issue ‘‘may reason- ! 
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ably be thought indefinte, so as to sustain the presump- 
tion that the Patent Office and the district court were 
right in denying a patent;’’ and that the judgment of 
the District Court should be affirmed. 


Respectfully submitted, 


CLARENCE W. Moore, 
Solicitor, 
United States Patent Office, 


ARTHUR H. BEHRENS 
Of Counsel. 
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UNITED STATES COURT OF APPEALS 
For The District Of Columbia Circuit 





No. 14, 704 


PURDUE RESEARCH FOUNDATION, 
Appellant, 
v. : 
ROBERT C. WATSON, i 
Commissioner of Patents, | 


Appellee. 


| 
APPEAL FROM THE JUDGMENT OF THE UNITED STATES 
DISTRICT COURT FOR THE DISTRICT OF COLUMBIA — 


REPLY BRIEF FOR APPELLANT 


Appellee's brief relies heavily on two Supreme Court cases, and 
| 
the purpose of this reply brief is to distinguish the fact Situations in 


those cases from that of the instant case. 


In United Carbon Company et al. v. Binney and Smith Company, 
317 U.S. 228, 63 S.Ct.165, a typical claim read as follows: 


"1. Substantially pure carbon black in the form of 
commercially uniform, comparatively small, 
rounded, smooth aggregates having a spongy or 
porous interior." | 

| 
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It can be seen that the claim was directed to a particular form 
of carbon black. Carbon black itself was old, having been manufactured 
for some 50 years, and thus the problem before the Court was whether 
or not the claim distinguished from the known carbon black of the art. 
The Court rightly held that such terms as "commercially uniform”, 
“comparatively small"', "rounded", "smooth", "spongy" and ‘'porous” 
had meaning only in a functional sense i.e. if a particular carbon black 
worked in actual processes wherein this claimed type of carbon black 
was used, then it would infringe the claim, and that"..... the claims 
are but inaccurate suggestions of the functions of the product, and fall 
afoul of the rule that a patentee may not broaden his claims by describ- 
ing the product in terms of function”, (317 U.S. at 234). And as the 
Court also said "...in the view we take of the claims in Suit, a mere 
reading of prior art patents shows how, if they are read with the 
liberality and inclusiveness claimed for those in suit, they describe 
products, if not identical, at least of confusing similarity." (317 U.S. 
at 237). Thus the ground upon which the claim was held invalid was not 
for lack of "definiteness" but rather for being functional and for being 


so broad as to read on the prior art because of indefiniteness. 


In General Electric Co. v. Wabash Appliance Corp., 304 U.S. 
364, 58 S. Ct. 899, a typical claim read as follows: 


"25. <A filament for electric incandescent lamps or 
other devices, composed substantially of tungsten 
and made up mainly of a number of comparatively 
large grains of such size and contour as to prevent 
substantial sagging and offsetting during a normal 
or commercially useful life for such a lamp or other 
device." 


The claim was directed to a particular type of tungsten filament. 
Tungsten filaments were old, and the Court held that the claim language 


just did not distinguish from what was old but in fact "serves aptly to 
describe the product of earlier manufacture” (304 U.S. at 370). Further 


the court held "The claim uses indeterminate adjectives which describe 


er Si. 
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the function of the grains to the exclusion of any structural definition, 
and thus falls within the condemnation of the doctrine that a patentee 
may not broaden his product claims by describing the product in terms 
of function." (304 U.S. at 371) : 


Thus in this case, as in the case of United Carbon et al. v. 
Binney and Smith Company, supra, the products claimed were old per 
se and the novelty was only in the particular form of the product. The 


real reasons why the claims were held invalid resided in their being 





so broad as to include prior art materials and because the purported 


limitations were expressed only in functional language. 


In the instant case, there is no allegation that appellant's claims 
are functional or that they read on prior art. Appellant's claimed com- 
pound is new, and not just a new form of an old compound. The major 
identifying characteristics used by appellant are not functional use 
characteristics, but are numerically stated, and the expressions "about" 
and "approximately" qualify precise numerical quantities in the same 
fashion that other similar words of art, such as "substantially", are 
commonly used in patent law to qualify precise limitations, so as not 


to cheat the inventor of the fruits of his contribution. 


In view of the above, it seems clear that the proper method of 
construing appellant's claims is as stated in the cases cited in the argu- 


ment of the main brief and not by the harsher rule which appellee asks 





for on the basis of cases which are not here applicable. 


All of appellee's other arguments are believed adequately answered 


in appellant's main brief. | 
Respectfully submitted, 
HERBERT I. SHERMAN 


753 Warner Building 
Of Counsel: Washington 4, D.C. 
Dean Laurence Attorney for Appellant. 


Laurence and Laurence 
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JOINT APPENDIX 


UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


[ Filed, February 17, 1956] 1956 February 16 
ED2:600:DL:md 
PRF 4. 1-517 


PURDUE RESEARCH FOUNDATION : ! 


Lafayette, Indiana | 
Plaintiff | 
fe ‘CIVIL ACTION 714-56 


ROBERT C. WATSON, 
Commissioner of Patents, 
Defendant 


COMPLAINT 

(Letters Patent) | 

To the Honorable Judges of the District Court 
for the District of Columbia: : 

1. This action arises under United States Code Title 35, Section 
145. No appeal has been filed in The United States Court of Customs 
and Patent Appeals. : 

2. Plaintiff, Purdue Research Foundation, is an Indiana Corpo- 
ration, having a principal place of business at Lafayette, Indiana. 

3. Defendant, Robert C. Watson, is a citizen of the United States, 
is Commissioner of Patents, and as such a legal resident of the District 
of Columbia, and is sued herein in his official capacity as Commissioner 
of Patents. : 

4. On 1951 July 23, Earl T. McBee, 420 Forest Hill Drive, 

West Lafayette, Indiana and Jack 8S. Newcomer, of Hooker Electrochemi- 
cal Company, Niagara Falls, New York, filed in the United States Patent 
Office an application For Letters Patent Serial 238 186, entitled 
"COMPOSITION OF MATTER". I 





5. Said application for Letters Patent was by an unrecorded 
instrument in writing, executed 1951 July 6, assigned and transferred 
to Purdue Research Foundation. 

6. Claims 5, 6, 7, 8, and 13 were finally rejected by the Primary 
Examiner and an appeal was taken to the Patent Office Board of Appeals, 
which tribunal, by its decision 1955 December 19, affirmed the action 
of the Primary Examiner as to all of the aforesaid claim and, by this 
action, Defendant refused and still refuses to grant a patent on Said ap- 
plication containing said Claims 5, 6, 7, 8 and 13, inclusive. 


The aforesaid claims which are here in issue are as follows: 


5. A material selected from the group consisting of (A) 

a composition of matter which has the following character- 
istics: it is a white crystalline solid having a sealed tube 
corrected melting point of about 355 degrees Centigrade, 
it behaves as a weak organic acid, is very soluble in 

polar organic solvents, is substantially insoluble in non- 
polar organic solvents, and has the approximate molecular 


formula C5901 10% (B) hydrates of (A); and, (C) salts of (A). 


6. A composition of matter which has the following 
characteristics; it is a white crystalline solide having 

a sealed tube corrected melting point of about 355 
degrees Centigrade, it behaves as a weak organic acid, 
is very soluble in polar organic solvents, substantially 
insoluble in non-polar organic solvents, and has the ap- 


cl, O. 


proximate molecular formula C 0 
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7. A salt of the compound defined in Claim 6. 


8. A hydrate of the compound defined in Claim 6. 





13. A composition of matter which has the following 
characteristics: it is a white crystalline solide having 
a sealed tube corrected melting point of about 355 
degrees Centigrade, it behaves as a weak organic acid, 
is very soluble in polar organic solvents, substantially 
insoluble in non-polar organic solvents and has the ap- 
proximate formula Cio i and is preparable from a 
compound having a melting point of approximately 
146-147 degrees Centigrade, formed by the reaction 
of hexachlorocyclopentadiene with chlorosulfonic acid, 
by treatment with alcoholic alkali and acidification and 
dehydration. | 


7. Plaintiff hereby makes profert ofa certified copy of the afore- 


said application for Letters Patent, Serial 238 186, and all proceedings 
and papers in the file thereof, said copy to be available as and when this 
Honorable Court shall direct. | 

8. The above-recited Claims 5, 6, 7, 8 and 13) of the aforesaid 
application are considered to be patentable by the plaintiff. 

9. Plaintiff asserts it was error in fact and in law on the part of 
the Defendant, by the Primary Examiner, and the Patent Office Board. 
of Appeals to refuse said claims of the application. : 

10. Plaintiff asserts that it is legally entitled to receive a patent 
for the invention disclosed in said application and claimed in Said claims. 
WHEREFORE, Plaintiff respectfully prays as follows: 

A. Fora decree that Plaintiff be entitled to receive 

Letters Patent on the subject matter contained in the 


aforesaid application. 





For a decree pursuant to United States Code Title 35 
Section 145, authorizing the Commissioner of Patents 
to issue Letters Patent on said "COMPOSITION OF 
MATTER", in due form of law and as prescribed by 
the statutes. : 
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C. That Plaintiff have such other and further relief as 
the nature of the case shall admit or require and as 
may be just and equitable. 

Respectfully, 


/s/ James B. VanderKelen 


Attorney for Plaintiff 
*x* * * 


[ Filed, April 5, 1956] 


ANSWER TO THE COMPLAINT 


To the Honorable the Judges of the United States District Court for the 
District of Columbia. 

1, 2, 3, 4. The defendant admits the allegations of paragraphs 1, 
2, 3, and 4 of the complaint. 

5. The defendant states that he is without knowledge or information 
sufficient to form a belief as to the truth of the allegations of paragraph 5 
of the complaint. 

6, 7. He admits the allegations of paragraphs 6 and 7 of the 
complaint. 

8. The defendant admits that claims 5, 6, 7, 8, and 13 of applica- 
tion Serial No. 238,186 are considered to be patentable by the plaintiff, 
but he denies that they are patentable. 

9, 10. The defendant denies the allegation of paragraphs 9 and 10 
of the complaint. 

FURTHER ANSWERING, the defendant states that he properly has 
refused to grant a patent on the application here involved containing any 
of the claims set forth in the complaint for the reasons given in the Ex- 
aminer’s answer and in the decision of the Board of Appeals in said ap- 
plication. Profert of copies of said answer and decision is hereby made. 

Respectfully submitted, 


/s/ C. W. Moore 
Solicitor, U.S. Patent Office, 
April 4, 1956 Attorney for Defendant. 





[ Certificate of Service] 


5) 
TRANSCRIPT OF PROCEEDINGS ! 
Washington, D. C. 5 
January 24, 1958. 

The above-entitled action came on for trial on the merits, be- 
fore the HONORABLE JOSEPH C. McGARRAGHY, United States District 
Judge, at 1:45 o'clock p.m. i 

APPEARANCES: : 

On behalf of the Plaintiff: 


HERBERT I. SHERMAN, ESQ. 
DEAN LAURENCE, ESQ. 
PETER F. CASELLA, ESQ. 
MRS. MARGARET LAURENCE 


On behalf of the Defendant: 
ARTHUR H. BEHRENS, ESQ. 
PROCEEDINGS 
DEPUTY CLERK: Purdue Research Foundation v. Watson. 
THE COURT: Gentlemen, are you ready to proceed? 
MR. SHERMAN: Your Honor, I should like to move the ad- 


mission for the purposes of this case only of Mr. Dean Laurence, 


member of the bar of the United States Supreme Court, and he will 


conduct the case. 

THE COURT: Very happy to admit you for the Raper of 
this case. 
MR. LAURENCE: Thank you, Your Honor. ‘tay it please the 
Court, this is a patent case, a suit against the Commissioner to compel 
the issuance of a patent. i 

You know, in patent cases, I always feel rather odd when they 
come on right after one of those human interest cases like you just 
finished, and it is quite often rather dry, I feel. : 

This case is relatively simple. The subject matter is chemi- 
cal and it is complicated only, I feel, in the chemical fact side. There 
is no prior art. We have certain claims which we ask the Patent 


Office to allow in an application assigned to the Purdue Research 
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Foundation, which is in Lafayette, Indiana, the plaintiff here; it isa 
non-profit foundation associated with Purdue University. 

The applicant in the patent application before the Patent Office 
was Dr. Earl T. McBee. Dr. McBee is the head of the chemistry de- 
5) partment of Purdue University, which is the largest chemistry 
department in the world, over 7,000 students taking chemistry there. 
He has with him Jack S. Newcomer, who is also a Ph.D., obtained his 
doctorate degree under Dr. McBee as a graduate fellow. They were 
co-inventors of this subject matter. 

Now, there is just one question. As I mentioned, there is no 
art. The subject matter is patentable, if we have defired it properly. 

THE COURT: I was going to ask you a question, which probably 
will indicate how little I know about it, can you tell me what the subject 
matter is? 

MR. LAURENCE: Yes, I will endeavor to do that right here. 

It is a chemical compound. If I may inquire, has the Court had any 
chemistry or you have been educated at least in some chemistry cases ? 

THE COURT: Ihave had some chemistry cases. 

MR. LAURENCE: All right. A chemical compound is a type 
of composition of matter. Compositions of matter are one of the sta- 
tutory classes of patentable subject matter and there are two kinds of 
compositions of matter, one is made up of mixtures such as sugar and 
salt and if I put those two together, I have a composition of matter and 
it might do something. This is not that type. The other type is the so- 
. called true chemical compound. Now, those are made up of a combina- 

tion of chemical elements, the atoms of elements, arranged in 
a particular fashion and they arrange themselves in what are known as 
molecules and each molecule is just like every other molecule and they 
have unvarying proportions of the atoms within each molecule. 

You see, in the former so-called mixtures, you could have ten 
per cent of sugar and ninety per cent of starch, or whatever it might 
be, and you could vary proportions all over. Now, when you get into 


chemical compounds, then the atoms in there are always in exactly the 





i 
| 
i 
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same proportion in each molecule. A molecule made! in Germany is 
just like a molecule made here or in Japan or any other place. 

Now, in this case, the composition, I will go to the last cri- 
terion we have for it, has the approximate molecular formula C49C1499- 
Here is what that means. It means that each one of these molecules, 
that I talk about being the same no matter where you may be in the 
world, has ten carbon atoms in it, and each one of those molecules has 


ten chlorine atoms in it and one oxygen atom. 


Now, our trouble is simple. If we knew exactly what the mole- 


cular configuration was, just how these atoms were arranged in this 
molecule, we wouldn't be in this courtroom because the subject matter 
is otherwise patentable. If you can define your chemical compound by 
name, you have no problem. The Patent Office allows dozens of patents 

7 every Tuesday on compounds which are defined by name and 
otherwise patentable. But we don't know to this day the structure, 
there have been a lot of papers published on the structure of this thing 
and we still don't know the exact structure. : 

Now, that doesn't mean that we are not entitled to a patent, in 
our view, because patents are issued where you do not know the exact 
structure; it is not requisite that you know it, any more than it is re- 
quisite that you know the method by which a chemical reaction proceeds 
or the principle upon which a particular mechanism operates. You 
don't need to know that, all you need to tell the public is, look, here is a 
set of characteristics for this substance we have and that set of charac- 
teristics can define only one thing. Itis a description of a piece of real 
estate which starts at this bench mark and goes around the property 
and back to here, and it can't define any other compound, it can only de- 
fine this specific compound. And that is adequate because then a patent 
lawyer can advise the client, well, you do or you don't infringe, subse- 
quently, and it is easy to ascertain whether something which might be 
made by some other party comes within the scope of the claim. 

Now, our claim reads like this. It calls for a composition of 
matter which has certain characteristics. Now, as I mentioned, if we 
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knew exactly what the structure was, how these ten atoms of carbon 

8 and chlorine and the atom of oxygen were arranged in a mole- 
cule, I would simply say the name. In accordance with accepted chemi- 
cal nomenclature, I would say the name right here and that would be the 
end of the claim and we would have the claim and go away, it would be 
allowable here. But since I can't tell you, although the applicant has 
worked on this thing for years and, incidentally, a licensee which is 
The Hooker Electrochemical Company of Niagara Falls, I think it is the 
fourth or fifth largest chemical company, also has had their people work 
on the thing and I have a witness, Mr. Sconce, here from the company 
as an expert today in this matter, they can't tell us what the structure 
is yet. 

So I have to recite characteristics which define the compound. 
First of all, we say it is a white crystalline solid. Now, you say, well, 
that doesn't mean very much; yes, it does. First of all, it is a solid 
and not a liquid and not a gas. This is by a process of elimination, I 
have eliminated a lot of things by doing that; it is crystalline and a white 
crystalline solid. 

Then I have given the melting point, a sealed tube corrected 
melting point of about 355 degrees Centigrade. Now, the melting point 
is a very important characteristic, I might say, in fingerprinting an 
organic compound. For example, I have here the Encyclopedia of 
Chemistry by Clark and Hawley, and at page 582, there is this sentence: 

"Melting point determinations have been particularly useful 


to the organic chemist for identification and characterization 


of compounds and as a criterion of purity." 
Skipping to another sentence: 
"The melting point can be used to identify an unknown com- 
pound." 
This was published in 1957 by Reinhold Publishing Company. 
Now, I will go on to some other properties. By the way, I 
might say the word "about" occurs in here before the melting point and 


the Court may wonder why we didn't say exactly a certain melting point. 





<1 ot ot energy 
—— 


It is not too easy to say exactly what the melting point is when you get 
in the higher ranges, and 335 degrees Centigrade is pretty hot. To give 
the Court some idea, lead melts at 327 degrees Centigrade, so this is 
above the temperature of molten lead. Your ability to determine exactly 
the melting point of a chemical compound varies with the range in which 
you are endeavoring to determine it. If you are down a little above 
room temperature, you can determine it down to a hundredth of a de- 
gree, but when you get up in this very high range, then you can't deter- 
mine it exactly. So the limitation "about 335 degrees Centigrade", we 
think is justified here. 

Now, we have a second criterion and that is the compound “'be- 
haves as a weak organic acid."" The Board of Appeals in the Patent 


10 Office, I think mistakenly assumed that we were Saying it was a 


weak organic acid. We didn't say that, we said the compound behaves 
as a weak organic acid. Now, that is a fingerprint for determining what 
we have. For example, the term "weak organic acid," they say is in- 
definite, apart from assuming that they said we had one, but it isn't, 
because the term "organic acid," of course is well known to chemists. 
And so what we are quarreling about is the word "weak, " whether we 
should say weak or strong. Now, there are two kinds of acids. A 
chemist generally considers acids which are like muriatic acid, you 
know, battery acid, the chemical name is hydrochloric acid or sulfuric 
acid, nitric acid, those types of acids are called strong acids and che- 
mists understand generally what is meant by it. 

Now, weak acids are things like vinegar, in the acetic acid of 
vinegar, and the term weak or strong simply relates to what is called 
the dissociation constant. It is a term used by chemists to tell us how 
much hydrogen ion has been liberated in the water solution, so that 
you know whether it is relatively strong or relatively weak; that is all 
chemists are after, generally. And in this same Encyclopedia to which 
I previously made reference, at page 11 there is a note on acids: "The 
dissociation constant has a larger value for strong acids than for weak 
ones." The book itself is no more definite than that. — 
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THE COURT: What do you mean by the word "behaves" ? 

MR. LAURENCE: By behaves, what we mean is this, I will ex- 
plain it and the expert will later, it means that when you put an organic 
acid, let's take some acetic acid and put it in water, now we have made 
vinegar, the acetic acid dissociates and liberates some free hydrogen 
ion in the aqueous solution. Now, we mean that if we take our compound 
and we put it in water, that it will dissociate and give us a free hydrogen 
ion in the water just like a weak organic acid does. We don't know that 
it is an acid and we very much doubt that it is actually, per se, an acid 
it behaves like one when you put it in water. 

Now, the next characteristic which we recite in here is this, we 
say that this substance "is very soluble in polar organic solvents." Now, 
that is another fingerprint. What we say is that if you have a beaker or 
test tube of a polar organic solvent, and the term is well known to 
chemists, if I said to any chemist "polar organic solvent, get me a 
bottleful of that,’ he would go and get one, there are plenty of them 
known. I say it is very soluble, in that he would put some in and try it 
and he would find it dissolves very readily. 

Now, it is "substantially insoluble in non-polar organic solvents." 
That is another fingerprint. 

And then we come to the last fingerprint, which is this, that the 


10140? 


12 Now, I want to point out that if we take any standard handbook, 


approximate molecular formula is C 


Lange's Handbook of Chemistry or the Handbook of Chemistry and 


Physics by the Chemical Rubber Publishing Company, in each book we 


will find some seven or eight thousand organic compounds listed and 
there are page after page here in the book of physical constants of or- 
ganic compounds. Now, these are the way in which chemists identify 
compounds and if we look at them, it goes like this, we have a name -- 
well, here, unfortunately, we can't give a name so we lack that charac- 
teristic. Next, you have a formula and the formulas are set up in pre- 
C1,,0. Any of these, ifI 


10~°10 


were to read one, CoH, {3N; Br.C gig: that simply means a recitation 


cisely the same form that I have here, C 








| 
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of what atoms are in there and how many of each atom. That is a 
standard way of doing it. : 

Then they give the formula weight. We didn't give it in the 
claim, but all you have to do is calculate it, it is known that the atomic 
weight of carbon is 12, so you would multiply 12 times 10, chlorine is 
35 1/2, you would multiply 10 times 35 1/2, and oxygen is 16. Every- 


one knows that, there will be no quarrel about that so I didn't have to 





give that, it is implicit in the claim. ! 
The next column heading is "crystalline form and color." All 
right, we gave it, white crystalline solid. : 
The next item is specific gravity, which you do not ordinarily 
use with a solid, that is for liquids. i 


13 The next item is melting point in degrees Centigrade, we gave it. 





The next item is boiling point in degrees Centigrade. We don't 
give that because it is a solid; that again, in the case of compounds, is 
a liquid. : 

Then solubility in three different types of solvents. Now, one of 
the solvents is water, another is alcohol, another is ether. We could 
have recited it, I believe that the specification does give the solubility 
in some ten or fifteen different solvents, it tell us what it is. And 
remember this, that in patent law we have the doctrine that the claim, 
while it must be definite, nevertheless the dictionary for the claim lan- 
guage is the specification, it is a shorthand form of what is set forth in 
the specification. So that if you wanted to know which compounds are 
polar organic solvents, which are non-polar, and in which ones the 
substance was tested to determine whether it was very soluble or sub- 
stantially insoluble, you would go back to the specification and do it. 

Now, what we say in substance is this, that if you take any one 
of these characteristics, it would not necessarily define with the partic- 
ularity required by the statute, 35 U.S.C. 112, the compound. That 
is true, it might not; although many patents have been granted where 
you have nothing more than the melting point of the compound and its 


| 
empirical molecular formula. But we say if you take the cumulative 
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14 effect of all of these fingerprint characteristics, you can't get 
anything but this one compound. 

Now, we have one claim -- I may Say that counsel for the 
Solicitor's Office and I have pretty much agreed upon this view of the 
case. There are, I believe, five claims on appeal. MayIdfer the 
Court Exhibit 1 of Purdue Research Foundation, the file history of this 
application in the Patent Office. The Court will find at page 63, the 
claims which are on appeal. 

DEPUTY CLERK: Plaintiff's Exhibit No. 1. 

THE COURT: It will be received. 


(Certified copy of file wrapper of Applica- 
tion No. 238,186, was marked Plaintiff's 
Exhibit No. 1 for identification and re- 
ceived in evidence. ) 


MR. LAURENCE: Now, claim 6 is the one on the blackboard. 
Counsel and I have agreed that if the Court finds claim 6 allowable, then 
claims 5, 7 and 8 go along with it and, conversely, if the Court finds 
claim 6 not allowable, then claims 5, 7 and 8 are not allowable. 

Now, we come to claim 13, which differs from claim 6 in this 
fashion. It is precisely like claim 6, but it adds another fingerprint 
characteristic and that is we set forth how you can make this compound 
so that if, by any chance, some day a compound popped up that had all 
of these identifying characteristics and you still weren't sure, you 
would inquire, well, how did the man make it? So we added a method 

15 of making the compound on as another identifying characteristic. 
Now, we did add it in this way. We said, "is preparable from a com- 
pound having" a certain melting point. Incidentally, that compound at 
the bottom of claim 13, the last four lines, is preparable from a com- 
pound having a certain melting point and formed in a certain way, is the 
subject matter of United States patent 2, 516,404, granted to McBee and 
Newcomer, the applicants here, and I will offer in evidence as Plain- 


tiff's 2, a copy of this patent, and the compound is defined as claim 7 


in that patent already patented to us. In other words, we already have 


a patent on the intermediate compound from which you make the one that 
we claim here. 





is 
THE COURT: It will be received. 


(United States Patent No. | 2, 516, 404, was 
marked Plaintiff's Exhibit No. 2 for 
identification and received in evidence. ) 


MR. LAURENCE: Now, counsel for the Solicitor's Office and 
I feel that if the Court should allow Claim 6, then claim 13 ought not to 
be allowed, because there is a sort of unwritten rule in the Patent 
Office that if you get the allowance of a claim without anything said 
about how it is made, you aren't entitled to have a claim saying how it 
is made, and vice-versa. The Court could allow claim 13 and not claim 

6, but probably both ought not to be allowed. : 

| I think we could go now to a witness, taking up for a moment the 
things which the Board of Appeals set forth with which we take issue. I 
may say that our main contention, apart from the fact that we feel that 
these fingerprints are enough, is that the Board of Appeals erred in 
some of its fact statements, findings of fact, you might call them, they 


aren't set forth quite that way, in its opinion. 


Does the Court have any questions on the chemistry? 


THE COURT: No, you may proceed. 

MR. LAURENCE: I will call Mr. Sconce. : 

THE COURT: Are you planning to file briefs in this case? 

MR. LAURENCE: What is the pleasure of the Court? 

THE COURT: I suspect briefs might be helpful to me. 

MR. LAURENCE: Very happy to do so. I may say that I don't 
believe we will be over, perhaps, three-quarters of an hour. 

THE COURT: Take as much time as you like; we can sit late, 
if we have to. i 

MR. BEHRENS: Should not defendant's counsel give an opening 
statement? , 

THE COURT: I think perhaps so. 

MR. LAURENCE: Very well. ! 

MR. BEHRENS: I regret, Your Honor, that I have to open up by 
disagreeing with counsel for the plaintiff on a very simple and probably 


1 
' 


irrelevant matter and that is the simplicity of this case. 
| 
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THE COURT: I haven't found any of them very simple. 
MR. BEHRENS: That has been my experience, Your Honor. 
This case is maybe particularly difficult for a Judge or for the Court 
because, by the law of this Circuit, the question of whether or not a 


claim is adequate to define the invention in an application is a matter 
of law for the Judge and not a matter to be determined by the testi- 
mony of witnesses. The Patent Office is not, however, contending 
that the witness' testimony cannot be adduced to help in instruction of 
the Court in the matter. 

This is an action brought under 35 U.S.C. 145 and it directly 
involves a section of the statute, 35 U.S.C. 112, which requires that a 
claim in an application particularly point out and distinctly claim the 
subject matter which the applicant regards as his invention. 

It was the position of the Board in this case that this claim, 
claim 6, which may be taken as representative of one group of claims 
in the case, and:claim 13, the other segment of the claim, do not partif- 
ularly point out and distinctly claim this subject matter. The state- 
ment of the Board of Appeals in this case is a direct and I believe clear 
statement of the position of the Patent Office in this trial; I would hesitate 
to improve very much on it, but I would like to comment that the Board 

of Appeals considered all these factors, all these attempted 
means of identification in this case, and concluded, and the decision of 
the case indicates it was a careful conclusion, that the statement of all 
these items is not sufficient to identify a compound to be given the pro- 
tection of a United States patent. 

This matter of the white crystalline solid, of course, is not very 
helpful. I think within our common experience we can think of numerous 
crystalline solids, salt, for example, sugar, no doubt, and other com- 
pounds which are white and crystalline and solid. 

Now, included in this first statement is a reference to a corrected 


melting point. I think for the purposes of this case, we can forget about 


a 


the "corrected", we will call it melting point of about 355 degrees Centi- 


grade. Now, the Board commented with respect to this melting point, 
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perhaps the statement of the Board itself would be the best way of 
putting this: | 
"The record of this case does not warrant an assumption 
that the melting point and molecular formula are signifi- 
cant identifying elements." | 
And the Board stated: : 
"The table on page 6 of the specification gives figures 
obtained in determining the melting point of several 
samples of the claimed compound. These figures range 
from 331 to 351 for the first softening point; 351 to 355 
for the meniscus, and 352 to 361 for the first crystals." 
And here is the significant statement, Your Honor: ! 
"It appears therefore that the qualifying term ‘about " -- we 
have a term here "about 355 degrees Centigrade" -- : 


"is intended to include a variation of up to 5° above or 
below the figures specified." | 
And they state: ! 

"We do not believe that it can be seriously asserted 

that a melting point range as wide as indicated defines 

an identifying characteristic." | 
The Board was referring to the well-known property of chemical com- 
pounds of having definite melting points and referring to the fact that 
the purity of a compound will be indicated to a large degree by its melt- 
ing point. In other words, it is well known and I believe the witness will 
help us on that, that if we have a compound that has a certain stated 
melting point and we make a number of determinations of that compound 
and we don't get any variation from that, we have a pretty good indica- 
tion that we have a pure compound. On the other hand, if we have melt- 
ing points going all over a particular range, it is an indication of im- 
purity and is not very much help in indicating what particular compound 
we may have or indicating a specific melting point that somebody else 


may use as a basis for determining whether or not he is infringing the 


20 claims. | 





16 

Now, the second point that the Board noted was a reference to 
an "approximate molecular formula of C, oc 1, 0°: In other words, ten 
atoms of carbon, ten atoms of chlorine, and one atom of oxygen. As 
the Board pointed out and as counsel for the plaintiff also indicated, 
chemical compounds have a very definite molecular composition. A 
compound made today and a compound made ten years from hence at 
some distant point, will have, if they are the same compound, exactly 
that combination of atoms. .. We have combined in this empirical 
or molecular formula, indicated by Ci 0° 1, 02: some combination of 
these elements; what this combination may be is a critical matter, 
though, because frequently such a molecular formula may refer to more 
than one given compound. 

To take a simple example, Your Honor, take C 4, -- Iam for- 
getting my chemistry (placing examples on the blackboard), but suppose 
we have four carbons in a line, we may have a butane radical, butane 
compound. These carbons can be arranged in this manner (indicating) 
with two carbons appearing attached to one of the other carbons, we 
still have four but we have a different compound with different properties. 
In other words, you have them lined up sometimes, you can have them 
with branches, you can have a five-sided figure -- Iam straying from 
the butane compound, going into other forms of compounds, this would 

have five carbons and this could be five carbons in a five-sided 
figure or we could have, for example, the branched structure with five 
carbons also. 

Chemistry permits an infinite number of compounds, I would 
say not even explorable by the human imagination. Of course, a mathe- 
matician in any one of these simple cases as with butane or with a 
cyclopenta- compound like cyclopentadiene, which would be the five- 
sided figure, could give you the number of possibilities involved. As 
the plaintiff's counsel has stated, the formula has not been suggested 
for the particular compound here involved. 


But my comments have been a digression, in effect, because the 


Board pointed out that as to this C10° 1, 0% this empirical or molecular 
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formula cannot be considered as significant because it wasn't actually 
originally disclosed. As the Board pointed out in this ¢ase, if this 
formula C, 0° 1, 0? is of any significance, it is new matter in this case 
because the application as filed described this compound as having a 
molecular formula of Ci tio two oxygens anda hydrogen. In other 
words, it had an additional hydrogen and an additional oxygen and the 
formula was changed in the course of the prosecution of the case to its 
present form. No doubt the Examiner considered this thing of no 
significance and therefore made no ruling on this point, but as the 
Board said, if this is significant, it is new matter in the application. 

22 Two other points of distinction or possible points of distinction 
were urged, one, a behavior as a weak organic acid. I do not think that 
the Board understood this to be an indication that this was necessarily 
a weak organic acid, but the claims of the application would admit of 
such an interpretation. The Board's view was an expréssion like "weak 
organic acid" or "behaves as a weak organic acid" is too inclusive and 
indefinite an expression. In other words, it includes too many diverse 
compounds and is no indication of particular chemical structure or it is 


very weak identification. 


To illustrate this matter of behavior, when you speak of a class 


of weak organic acids, you are including a large number of compounds 
and, supposing that that is a definite expression, we don't know which 
of these items of behavior are selected as identifying features. 

Reference has been made to the ionic strength and I will not try 
to explain ionization because I am not too sure that I know what it is, 
myself. But there are other items of characteristics, you might say, 
of a weak organic acid and the claim gives one no identification of the 
particular characteristics involved. : 

A third item refers to "very soluble in polar organic solvents" 
and "substantially insoluble in non-polar organic solvents. " I would 
not call it a guess to state that there are thousands of compounds that 
could be similarly described, assuming that there was some agreement 


on what these terms meant, polar organic solvents and non-polar 
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organic solvents, and also some agreement that these criteria were of 
any importance. 

Now, those are the views of the Board as to claim 6. 

Claim 13 imports another matter. Apparently the applicants 
here were uncertain that they could rely on this collection of unrelated 
characteristics as a means of identifying this compound, so they com- 
bined this means of description with a reference, an indefinite reference 
to the manner in which this compound might be made. But this refer- 
ence does not follow the usual pattern in this matter, it does not state 
that this compound was prepared by a particular process. In other 
words, the applicants wanted to have their cake and eat it, too. 

Now, it has been held in a number of courts that when a man 
defines his product, chemical product or sometimes a mechanical pro- 
duct, in terms of a method of making that product, he is limited in his 
protection to just that product, the product of that particular process. 
This claim goes beyond that concept. It is suggested that this compound, 
referring to claim 13, is preparable in a certain manner; in other words, 
it can be prepared in that manner, possibly in many other manners, but 
the applicant wishes to get the protection on this compound without doing 
the work of identifying the compound, but requiring his would-be in- 

24 fringer or possible infringer to go to the trouble of identifying 
the compound. 

For example, if some manufacturer was uncertain as to the in- 
fringement of a certain one of his products, he could not determine 
whether he was infringing this patent claim, if such patent claim be- 
came a patent claim, unless he carried out this reaction; in other words, 
he prepared it by the method specified in the claim and he identified 
that product and then he went further and he carried it out by his own 
process, perhaps being uncertain as to the identity, and then compared 
those two products. In other words, he would have to make the deter- 
mination that the applicant here was unwilling to make. 

By the rule of law followed in this Circuit, an applicant in de- 
fining his compound, cannot describe it as being the product of a partic- 
ular process unless there is no other means of doing it. So that in 
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claim 13, we have two factors, we have an identification or an attempted 

. identification of the compound by the characteristics of approximate 

melting point and approximate molecular formula, and also an attempt to 

o> define it by the process of making it, and I believe it would be clear 

that such a claim would be improper to be considered in this Circuit. 
MR. LAURENCE: May I have a short comment on what counsel 


ss said? | 

; THE COURT: If you wish to, but as I understand, you are going 
: 25 to file briefs anyway. | 

° MR. LAURENCE: Yes, I just wanted to correct something here. 
Pe I believe counsel meant -- I believe you meant up here, not an "'H" but 

: a ‘10, is that right? | 


MR. BEHRENS: I was writing in a hurry. | 
es MR. LAURENCE: C ay 0 for a butane. I just wanted to point 

| out while we are both here, that counsel selected butane and I looked in 
the Handbook because he was complaining bitterly about the fact that 355 
< wasn't significant on account of you might be five degrees one way or 
oy the other. | 

Now, the two butanes which he selected here, this is the normal 

form of the butane where the carbon atoms are in straight chain and 
this is the isoform where two carbon atoms are branched, and the melt- 
ing points of those compounds, as given by the Handbook, are 21.3 de- 
grees apart. The actual melting points are -138.3 and -159.6, which is 


. considerably more than what we have. : 
‘e The other example he went to, cyclopentane and normal pentanes, 
car I find here that normal pentane melts at -129.7, the iso or branched 


chain form, -159.9, which is thirty degrees apart; neopentane, -16.6, 
which would be a variation of some 113 degrees from the normal; and 


then he went to the ring, and that is cyclopentane which melts at -93, 


st it is about 36 degrees off the normal form. | 
P So, in every one that he picked out, the variation is far greater, 
- 4 26 many, many degrees greater than the variation which he com- 


plains of in our case as being insufficient to be a fingerprint. 








Mr. Sconce, please. 


Thereupon -- 
JAMES S. SCONCE 
called as a witness by the plaintiffs, being first duly sworn, was ex- 
amined and testified as follows: 
DIRECT EXAMINATION 
BY MR. LAURENCE: 

Q. Will you please state your name, age and place of residence? 
A. James S. Sconce, 51 years old, Lewiston, New York. 

Q. And your occupation? A. I work for The Hooker Electro- 
chemical Company as Technical Assistant to the management. 

Q. Will you very briefly tell us your qualifications as a technical 
man, starting with your degrees? A. I graduated as a Bachelor of 
Science from the University of Illinois, entered the field of chemistry 
in 1928, have been actively engaged in that field in both organic, in- 
organic, and electro-chemistry since that time. I was Manager of 
Chemical Research for The Hooker Company for a number of years. 

Q. Would you say that you are a chemist both from the stand- 

27 point of having worked in the laboratory and also a theoretical 
chemist? A. Both. 

Q. Now, I believe you have heard the opening statement of coun- 
sel for the Commissioner of Patents and counsel says that the expres- 
sion here, which we will call the fingerprint of this compound, as having 
a melting point of about 355 degrees Centigrade, is meaningless, and 
relies upon the opinion of the Board of Appeals of the Patent Office 
_ which also said: 

"We do not believe that it can be seriously asserted that a 
melting point range as wide as indicated defines an identifying 
characteristic." 

_ Now, what statement can you make with reference to that finding of fact 
by the Board of Appeals, if any? A. This melting point range, so to 
speak, as taken from Table I, covers a series of compounds; it doesn't 


cover one compound, it covers a compound and its hydrates, as is 
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clearly stated in the specifications. As you heata compound that con- 
tains water, up near its decomposition temperature, and the melting 
point of lead is a pretty high temperature, you will find that that com- 
pound begins to give off water and go back to the true compound. Asa 
result, you get a mixed melting point of the hydrate and the individual, 
itself. As a'result, you get the first softening point, the first time 
that you see those crystals begin to crumble and change their physical 
form, which is shown as the first softening point in that table. 

28 Q. May I interrupt you, perhaps it would be helpful to the Court 
to tell us very briefly how you determine a melting point. A. All 
right. The melting point of a compound up in that range is determined 
by taking a small capillary tube, about one millimeter outside diameter 
and smaller inside, seal off one end, pack it toa depth of about one inch 
with crystals, then you seal the other end of it because, as I said, the 
compound will decompose near its melting point. Then you put that 
into a bath and slowly heat that bath up; you can heat it rapidly until you 
come near the point where it begins to soften, but from that point on you 
do it very slowly. The first thing you determine is a first softening 
point, the point at which the crystans begin to crumble. The second 
point you determine is the first meniscus, the first time you determine -- 

THE COURT: The first what? ! 


THE WITNESS: Meniscus, the first time you see any liquid 


going across the full width of the inside of the tube. Now, then, the 
mass will gradually go from a solid to a liquid, and then the last point 
to determine is the last crystal point; in other words, the last time you 
see a crystal. : 
All of those points mean something to the analytical chemist 
who is trying to determine melting points, but he accepts as a melting 
point range the zone between, as a rule, the first crystal point 
and the last crystal point, and if there is a range in which 90 or 95% 
of that melts in that period, in other words, goes from: a solid to a liquid, 


that is generally accepted as a true melting point figure. 
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Now, for example, we sold a great deal of hexachloroethane 
from 1942 to 1945 for war purposes. That compound melts and sub- 
limes at 186 degrees Centigrade; as a result, it had to be a sealed 
melting point determination, yet we set up government specifications 


with that and used that sealed tube melting point procedure as a stan- 





dard procedure of determining melting points. 
BY MR. LAURENCE: 

Q. What would be your view as to the accuracy of a melting 
point determination with reference to where the melting point is ona 
scale, say running from room temperature, which is about 23 or 24 
degrees Centigrade, up to temperatures such as 335 degrees Centigrade ? « 
A. In our laboratory work at Niagara Falls, we determine temperatures 
in the neighborhood of 20 to 50 degrees Centigrade accurately to a 
hundredth of one degree. When we get up to 335 or 355 degrees Centi- 
grade -- I believe that should be 355 (indicating figure on the blackboard). 

Q. Perhaps it is (making correction on the blackboard). A. -- 
temperature is a much wider figure, two degrees, three degrees or four » 

30 degrees, is quite significant to us. a 

Q. Are you familiar with a book called "Organic Chlorine Com- 
pounds” by Huntress, which was published about 1948 by John Wiley and 
Sons? A. Yes, about half of our chemical business is on chlorinated 
compounds, most of which are listed in that book. 

Q. About how many compounds are listed in this book? A. Oh, 
about 1300, somewhere in that neighborhood. 

Q. Now, have you recently examined the book, which I believe a 
is pretty well indexed, and ascertained the compounds which contain v9 
either carbon, chlorine and oxygen, or carbon, chlorine, hydrogen and 
oxygen? A. Yes, I have gone through that very carefully. 

Q. Will you tell me the melting point of the compound which is 
closest to 355 dégrees Centigrade and which has the empirical formula 
of the claim or the empirical formula which counsel for the Solicitor's 
Office has placed on the board? A. There is no compound in that book 
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having a molecular formula C, 9°), 02: C 
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~ F Q. All right. Now, since you can't find those compounds in 
the book, will you tell me what came the closest to it and what its 
melting point was? A. The nearest compound containing those ele- 
ments is pentachloropropionic acid, C,HO,C1 5° The melting point of 
that compound is listed by Huntress as 200 to 215 degrees Centigrade, 
31 a range of 15 degrees. 
Q. Could you find any compound in which in ant permutation of 
C, C1, OorC, C1, O and H, there was a melting point within 50 de- 
grees Centigrade of 355 degrees Centigrade? Would you like the ques- 
tion read? A. I am thinking back one minute to that previous state- 
ment. There is one limitation in that, Mr. Laurence, that contain from 
68 to 73% chlorine. ! 
Q. Yes. A. Of that previous compound. 
Q. Yes, that is within this ratio. A. That is within that mole- 
cular range. i 
Q. Right. 
THE WITNESS: Would you read the question back? 
(The pending question was read. ) | 
THE WITNESS: Not if they contain from 68 to 13% chlorine. 
BY MR. LAURENCE: | 
Q. And the compound which is specified on the board as 
Ci 0° 1, 0? does contain within that range of chlorine ? A. Yes, that 
calculates between 71 and 72% chlorine. : 
Q. Does the formula C,,C1,,0 give toa chemist the molecular 


10°10 
weight of the compound? A. Yes, it does, very definitely. 





Q. By asimple computation? A. Yes. ? 
32 Q. Now, will you tell me what the highest molecular weight 

given in Huntress for compounds of this type is? A. 418. 6. 

Q. And what is the molecular weight of the compound here? 
A. 493. | 

Q. Have you examined the standard handbooks such as Lange 
and the Chemical Rubber Handbook recently in connection with this 
matter? A. Yes, I have. 
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Q. About how many organic compounds does each handbook list? 
A. Well over 7, 000 in each handbook. 

@. Is there any compound listed therein which melts at 355 
degrees Centigrade, organic compound? A. None exactly at 355 de- 
grees Centigrade. 

Q. All right, let's take a range of 5 degrees either way, 350 to 
360 degrees, then what do you find? A. In the Handbook of Chemistry 
and Physics, you will find about 11 compounds. Of those 11 compounds, 
only one of them contains a halogen and that halogen is not chlorine. 

Q. Whatis it? A. That compound is hexaiodobenzene. 

Q. Will you state the empirical formula? A. Cel,- 

33 Q. What about Lange's book? A. Lange's gives a little different 
classification. They cover a range of 341 degrees to 360 degrees, a 
range of 19 degrees Centigrade. In that range, they list 9 compounds 
only. Again, the only halogen containing compound or chlorine contain- 
ing is the hexaiodobenzene and there is no chlorine containing compound 
in that group of 9 chemicals. 

Q. Do each of these handbooks have charts which give the melt- 
ing point ranges of organic compounds? A. Yes, they do. 

Q. It was not necessary for you to go through the 7, 000 com- 
pounds; it is found readily in here and is used by chemists? A. I used 
their classification, it is standard procedure for chemists. It might be 
pointed out, as you go into the middle ranges of temperature of 50 and 
60 and 70 degrees Centigrade, that for a 5 to 8 degree Centigrade range, 
you will find as many as 200 compounds in those classes. It is clear 
that in compounds that melt at 300 degrees Centigrade and higher, there 





are very, very few listed and known to the chemists. 
Q. Now, will you tell us a little bit about the significance of the 
_ expression that the compound behaves as a weak organic acid? A. 
_ When you take the compound similar to this one, with one oxygen. in it, 
we have to make some assumptions as to its structure. I think it is > 
34 fairly well accepted by the three groups who have worked very - 
carefully and thoroughly in this field, the Purdue Research Foundation a 
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people, our laboratories, Hooker Electrochemical, and the Allied 
Chemical people, that that oxygen is there as a ketone, which isaC 
double bond oxygen group. Ketones have a very common characteristic 
in forming hydrates with water, which means that they react in a weak 
manner with water. We found that when this ketone reacts with water, 
it does put hydrogen ions into solution and that those hydrogen ions can 
be titrated by normal procedure with caustic soda or caustic potash, 
just as any weak organic acid. | 

We also find another characteristic of the behavior of weak or- 
ganic acids and that is that they will react with amines and with other 
basic compounds. The hydrogen ion will attack and form Salts or esters. 

Q. I have here McElvain's book on "The Characterization of 
Organic Compounds," which was published by the McMillan Company in 
1945. What comment can you make as to how this book is regarded by 
chemists in the field of characterizing organic compounds ? A. Pro- 
fessor McElvain is one of the leading scientists in the United States. 
I believe he is head of the Organic Chemistry Department at the University 
of Wisconsin. | 

Q. Now, in this book at page 2, there is given an outline of pro- 
cedure which has to do with a characterization procedure. Will you re- 
35 fer to page 2 and tell us what it says with reference to melting 
point as an index or characteristic aiding or assisting in the determina- 
tion of a specific compound? A. The melting point of a solid anda 
combination of the boiling point and the refractive index of a liquid are 
the most used physical properties for the characterization of organic 


compounds. 





Q. The compound we have here is a solid, right ? A. This isa 
solid, not a_ liquid. | | 
Q. Therefore, based on that, you find that McElvain says that 
the melting point is the most useful characteristic of all, correct? 
A. That is correct and our handbooks also bring out that point very 
clearly by listing melting points as one of the most important and prac- 


tical factors. | 
| 
| 
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Q. Ibelieve you were present and heard me read from the hand- 


book the identifying headnotes giving each type of property listed in the 
handbook for determining or identifying chemical compounds, is that 
correct? A. Yes. 

Q. Was my statement to the Court correct? A. Yes, that is 
correct. 

Q@. Now, will you tell us a little about the significance of the 
solubility characteristic? Does that have any meaning? A. Yes, it 

36 means a great deal. Compounds that are polar are usually 
soluble in polar solvents and insoluble in non-polar solvents, and vice- 
versa, compounds that are non-polar are usually soluble in non-polar 
solvents and not as soluble in the polar -solvents. Now, in this case, 
you have certainly a polar compound. It does dissolve quite freely in 
polar solvents; it is quite insoluble in the non-polar solvents, such as 
carbon tetrachloride and hexaiodobenzene. 

Q. Now, let's go to the last identifying characteristic, that is 
the molecular formula. Is this molecular formula of significance, 
where the word "approximate" occurs in the definition? A. Yes, mole- 
cular formula is again one of the early physical properties that is deter- 
mined by the average chemist in attempting to identify an organic com- 
pound. Carbon, hydrogen and oxygen are usually determined by a com- 
bustion analysis, which is a common standard procedure known to all 
chemists. Most of us can't run them any more, but we do have our 
analytical people who are skilled in the art and capable of doing that 
job for us. Chlorine is usually determined in a compound of this sort, 
by ignition with sodium peroxide or lime, or some such procedure. The 
accuracy of the methods are complicated when you get into compounds 
of this sort and they are complicated also by the purity of the original 
compound. 

Now, as I pointed out on this compound to begin with, it forms 

37 hydrates, it reacts -- 

Q. Will you explain for the Court what hydrates are, please? 

A. A hydrate is addition of water to a compound. I think you are probably 
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familiar with calcium chloride; if you put that out in the air of this 
courtroom, it would eventually pick up enough moisture from the air 


to turn itself into a liquid, that liquid is a hydrated form of calcium 
chloride. | 

In the same manner, this compound can pick up moisture from 
the air to form a hydrate and that was one of the reasons that the ori- 
ginal formulas, as supplied, contained hydrogen, because water is 
nothing more than HO, which are two hydrogens and one oxygen. 

The significance of this 493 molecular weight is quite important. 
Now, we would expect to determine molecular weight accurately in that 
range to maybe five or six, or if the true molecular weight is 493, we 
would be satisfied with a molecular weight determination of 490 or 496, 

I don't think it would be much more reliable than that. : 

Q. Suppose you were in a range around a weight of 40 or 50, 
how accurate could your determination be? A. That would be much 
better, you would be probably within one unit. : 

Q. By the way, what is the atomic weight of hydrogen? A. One. 

Q. And I believe you said the molecular weight of the whole com- 
poundis -- A. 493. : 

Q. So you are hunting for 1 in 493 which would be about, what, 
two-tenths of one percent or less? A. That is right. ! 

Q. When you are not sure of your analysis on whether there is 
a hydrogen atom there? A. The hydrogen content is nineteen-hundredths 
of one percent. | 

Q. There is an additional oxygen atom, which is 16, applied 
against 493 and what is that, percentagewise? A. About three-tenths. 

Q. Of one percent? A. Yes. Iam sorry, three percent. 

Q. Three percent, not three-tenths, all right. : I think I will just 
ask one final question. From your experience and knowledge, does or 
does not this combination of characteristics, as set forth in claim 6, 
accurately define a single chemical compound and only one? A. That 
is correct. It does. | 
MR. LAURENCE: You may cross-examine. 


| 
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THE COURT: We will take a short recess. 
(A short recess was taken. ) 
MR. LAURENCE: The Solicitor and I have agreed, instead of 
39 putting specific items in evidence, we will introduce the books 
and with the permission of the Court, we may each use photocopies of 


such pages as we wish to in connection with the briefs. Do you want to 


list them ? 

THE COURT: Do you want each book marked separately? I 
suppose they should be. 

MR. LAURENCE: Yes, I think we should. 

Why don't you just take them in order and list them, you can do 
that at your leisure andI will go on. 

THE COURT: Let's get them marked. 

DEPUTY CLERK: Handbook of Chemistry and Physics will be 
marked as Plaintiff's Exhibit No. 3. 

THE COURT: Do you have any objection to the book, itself, 
being marked ? 

MR. LAURENCE: No, none at all. 


(Handbook of Chemistry and Physics, 39th 
Ed., by Chemical Rubber Publishing Com- 
pany, was marked Plaintiff's Exhibit No. 

3 for identification and received in evidence. ) 


DEPUTY CLERK: The Characterization of Organic Compounds 
by McElvain, I guess published by McElvain and written by McElvain, 
will be marked as Plaintiff's Exhibit No. 4. 


(The Characterization of Organic Compounds 
by McElvain, was marked Plaintiff's Ex- 
hibit No. 4 for identification and received 
in evidence. ) 


40 DEPUTY CLERK: Handbook of Chemistry by Lange, the 8th 
Edition, will be marked as Plaintiff's Exhibit No. 5. 


(Handbook of Chemistry, 8th Ed., by Lange, 
was marked Plaintiff's Exhibit No. 5 for 
identification and received in evidence. ) 


DEPUTY CLERK: Organic Chlorine Compounds by Huntress, 
will be marked as Plaintiff's Exhibit No. 6. 











(Organic Chlorine Compounds by 
Huntress, was marked Plaintiff's 
Exhibit No. 6 for identification 
and received in evidence. ) 


DEPUTY CLERK: The Encyclopedia of Chemistry by Clark and 
Hawley, will be marked as Plaintiff's Exhibit No. 7. 


(The Encyclopedia of Chemistry by 
Clark and Hawley, was marked 
Plaintiff's Exhibit No.7 for identi- 
fication and received in evidence. ) 


THE COURT: Very well, they are received. Did you have any- 
thing further ? | 
MR. LAURENCE: No further questions, Your Honor. 
CROSS-EXAMINATION : 
BY MR. BEHRENS: | 
Q. Perhaps it is my perverse sense of humor, but how many 
times has your company written out an order for organic chemicals in 
quantity and used a designation such as the items listed _on the board 
here, crystalline solid, melting point of about 355 degrees Centigrade, 
behaves as a weak organic acid, very soluble in polar organic solvents 
and substantially insoluble in non-polar organic solvents, and an approxi- 
41 mate molecular formula of something or other; could you 
answer that? A. We wouldn't purchase under that class of specifications. 
We would write out those specifications into a chemical specification and 
give ita number. We sell many compounds under code numbers that we 
cannot identify properly by anything other than a chemical description of 
that nature. I think we actually have sold some pounds of the parent 
compound under the trade name JN-63, using the initials J and N for 
Jack and Newcomer, the inventor of the compound. That was the best 
we could define it, plus the information as you saw it in the JN-63 
patent. : 
Q. In other words, you were putting your corporate reputation 
for honesty behind some particular designation by a number? A. That 
is correct. | 
Q. Now, I hand you U.S. Patent 2, 616, 825 to Gilbert, et al. 
and I ask you to turn to column 4 of that patent and look at the type 
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formula or the structural formula in the middle of that column. Would 
you say whether that is the same compound that we have involved in this 
case? A. You mean reading from the structural formula? 

Q. Yes, that is right, or looking anywhere in the specification 
of that patent. A. I don't think it is my belief or the belief of any of 

42 our people at The Hooker Company or the belief of the Purdue 
people, who have published a paper on the subject, that this compound 
exists. 

Q. It, however, would respond to the molecular formula that 
is given here, would it not? A. It would respond to the molecular 
formula. | 

Q. It was not found in the Handbook and the book by Huntress, 
to which you referred ‘in your testimony? A. That is correct. 

Q. It was not? A. It was not. 

Q. Could it be that there are numerous other compounds or 
perhaps one or two other compounds described in the literature -- let 
me change that, undescribed in the literature but perhaps described in 
an application in the Patent Office, which would have the same mole- 
cular formula that you have in this compound here? A. Yes, very 
definitely. 

Q. Isn't it true that we could also assume that perhaps there 
are compounds being described in patent_applications in the Office and 
not yet accessible to the public, having melting points very close to this 
range, very close to this 355 degrees that we identify as about 355 de- 
grees here? A. You mean that there may be other compounds that have 
a melting point near 355 degrees Centigrade, other than the compound 

43 here ? 

Q. Yes, thatis right. A. Yes, there can be other compounds. 

Q. In other words, those tables are significant only as to the 
compounds which are well known already to the art; I will amplify, the 

tables in the Handbooks and in the books which you referred to in your 
direct testimony? A. No. Huntress, for example, made a rather 
thorough search. Beilstein's Handbook lists up through 1929, I think, 
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almost every chemical compound known at that time of the organic chemi- 





cal compounds. Dr. Huntress, in developing the Group 3, a compound 
containing chlorine, carbon and oxygen, reviewed all of Beilstein, all 
of the Beilstein supplements, and something like 22, 000 other litera- 
ture references containing chlorine compounds. That list is probably 
the most complete in the world. It contains not only common com- 
pounds but it contains every uncommon chrlorine compound that Dr. 


Huntress, in two years of literature search could find.! 





Q. Is it not true that these compounds were known to the art 
before, though? In other words, when we speak of Beilstein, is it not 
merely a compilation of known compounds? A. Itis a compilation of 
all known compounds in as far as they were able to search the litera- 
ture, which is very, very complete. Beilstein and Huntress, between 
them, have done a remarkable and fabulous job. | 

44 Q. But this is no guide in talking about newest developments, is 
it? A. The research work on this process was done back in 1946 and 
1947. Dr. Huntress published that book, I believe, in 1948 and the 
book was written and turned over to the publishers in 1946. Therefore, 
it should be very nearly up to date for chlorine compounds known of that 
period. | 

Q. I will hand you a photocopy of the title page of a standard 

organic work, A. F. Holleman's "Organic Chemistry" with a translation 
by J.P. Wibaut. Are you familiar with this work? A. : I am not familiar 


with this text, no. 


Q. You will notice on the title page that it is translated from 
the sixteenth Dutch edition by Samuel Coffey, Section Head, Research 
Department, I.C.I. Dyestuffs Division. Would you not assume that a 
textbook that went to sixteen editions would be somewhat well liked in the 
scientific field? A. I imagine it is a very good book. 


Q. I will hand you, if you will look, the excerpts that I hand you 





include pages 29 and 30, and I have marked on page 30, underlined in 
red, a sentence from this textbook. Would you please, for the benefit 
of the Court, read that short sentence and state whether you believe it 
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to be accurate? A. "In the practice of organic-chemical research it is 

in many cases sufficient to determine the melting point with an accuracy 
45 of 0.5 to 1. 0° C.10-20 Milligrams ..."" Now, that is correct, as 

I have previously stated, in the range of normal melting points. Itis 

not correct in compounds in the melting point range of 360 to 340 Centi- 

grade, what we are talking about in compounds that decompose near 

their melting point. 

Q. Please speak to the Court. A. Now, the example I gave 
earlier on hexachloroethane where the compound sublimes at its melting 
point and is a high melting point where you have to go to this sealed tube 
capillary procedure, is a good example of why this doesn't hold true when 
you get out to the outer edges. This would be fine for a chemical text 
for normal reasons. It isn't true when you get up to the melting point 
of lead. 

MR. BEHRENS: I ask that this excerpt from Holleman's "Organic 
Chemistry" be admitted in evidence as Defendant's Exhibit 1. 

THE COURT: Any objection? 

MR. LAURENCE: No, Your Honor. 

THE COURT: It will be received. 


(Pages 29 and 30 from Holleman's "Organic 
Chemistry"' were marked Defendant's Ex- 

_ hibit No. 1 for identification and received 
in evidence. ) 


BY MR. BEHRENS: 
‘Q. I hand you photocopies of a title page and pages 21, 22 and 
23, taken from the textbook, "Practical Organic Chemistry” by Arthur 


46 “TL Vogel, Doctor of Science of London. Could you tell me 


whether you are familiar with this textbook? A. I have not used it. 

Q. Would you please look at page 21 and read the underlined 
sentence at the bottom of the page? A. ''For pure substances, the 
change from the solid to the liquid state is quite sharp (within five- 
tenths of a degree), hence the temperature is valuable for purposes of 
identification." 

MR. BEHRENS: I ask, Your Honor, that this excerpt, title page 
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and pages 21, 22 and 23 from the textbook of "Practical Organic 
Chemistry" by Arthur I. Vogel, be admitted in evidence. 
THE COURT: It will be received as Defendant's 2. 


(Pages 21, 22 and 23 from Vogel's "Prac- 
tical Organic Chemistry" were marked 
Defendant's Exhibit No. 2 for identification 
and received in evidence. ) 


BY MR. BEHRENS: : 
Q. I don't want to overdo this, but I will include one more ex- 
cerpt. I will hand you the title page and pages 23 and 24 of the book, 
"Laboratory Technique in Organic Chemistry" by Avery Adrian Morton, 
Associate Professor of Organic Chemistry at the Massachusetts Insti- 
tute of Technology. Are you familiar with the work or with the man? 
A. Yes, Iam familiar with this. i 





Q. Would you please turn to page 24 and read the underlined 
sentence? A. "Tseng reports discrepancies that amounted to more 
47 than 2° with different types of apparatus and differences of as 
much as 1° with different observers using the same apparatus. These 
figures represent probably the maximum amount of divergence. " He is 
there, as I remember, speaking about the differences in melting points 
by using different types of apparatus in a reasonable range of tempera- 
ture: i 
MR. BEHRENS: I request, Your Honor, that this be entered in 
evidence as Defendant's Exhibit 3, I believe. 
THE COURT: It will be received. 


(Pages 23 and 24 from Morton's "Labora- 
tory Technique in Organic Chemistry" 
were marked Defendant's Exhibit No.3 

for identification and received in evidence. ) 


BY MR. BEHRENS: | 
Q. With reference to your statement on the significance of solu- 
bility in polar and non-polar solvents, I hand you the title page and pages 
975 and 576 of the book, ''Natural and Synthetic High Polymers" by Kurt 


H. Meyer, Ph.D. Are you familiar with Dr. Meyer and his work? A, 
Yes, Iam. 
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Q. Would you not say that he is one of our -- I should say was, 
I believe he died recently -- greatest scientists? A. He was an expert 
in the polymer field. 
THE COURT: In the what field? 
THE WITNESS: Polymer chemistry field. 
BY MR. BEHRENS: 
Q. I point to page 576 of that excerpt. Would you read, please, 
from the underlined subject matter? A. This is an excerpt from the 


work on polymers in the influence of individual groups on solubility. 


Again, this is limited to speaking of polymers; I don't think we are 


speaking of polymers in this case. However, I quote: 
"On the other hand, the search for a relationship between 
solvent powers and dipole moment of the solvent appears 
to be hopeless, since both substances with a polar, hydro- 
phobic groups and those with hydrophilic groups may, in 
spite of profoundly different solvent powers, possess the 
same dipole moment." 
MR. BEHRENS: Your Honor, may I ask that this be introduced 
in evidence as Defendant's Exhibit 4. 
THE COURT: Very well, it will be received. 


(Pages 575 and 576 from Meyer's "Natural 
and Synthetic High Polymers" were marked 
Defendant's Exhibit No. 4 for identification 
and received in evidence. ) 


BY MR. BEHRENS: 

Q. Now, this classification of dipolar or polar and non-polar, 
intrigues me. Apparently Dr. Meyer did not consider it of significance 
from the solvent viewpoint. A. Not in polymers. 

Q. Now, is benzene, our most common organic solvent, polar 

49 or non-polar? A. Its dipole moment is about 1.003, which 
makes it almost non-polar. 

Q. Almost non-polar? A. Yes. 

Q. Which would you put it in, this category here? A. Non-polar. 








ao 
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Q. Non-polar. Would you put toluene, which is its nearest rela- 
tive, you might say, in the chemical field, in the same group? A, 


There you have gone up the dielectric constant scale and it has more 
polarity and you are beginning to get into something that might be a 
borderline polar solvent. : 

Q. Now, you have given me two of the more common solvents 
and we have had two borderline cases; is that typical of this method of 
identification? A. You mean benzene is a borderline case as a non- 
polar solvent? No, I did not say that. I said benzene is as close to 
being a non-polar solvent as it possibly could be. : 

Q. Butitis polar? A. All solvents have a degree of polarity, 
as far as I know. i 

Q. In other words, if they all have a degree of polarity, then 
practically all solvents could be said to be polar to some extent ? 


90—t‘«‘CSCW ‘No. There is a very definite understanding, as chemists 


use that term, and probably any solvent that is under 1. 005 in dipole 
moment would be considered as being non-polar by the average chemist. 
If you want to be completely and thoroughly technical, about the only 
polar solvent could be water at very specific temperature pressure and 
no specific degree and condition. : 

Q. There is just one more matter and that is this question of 
"behaves as a weak organic acid." Don't organic acids have many points 
of behavior, in other words, aren't there many different things that you 
can Say are common to weak organic acids? A. They will do many 
things that are common; we have recited a number of them in the patent 
application such as the forming of salts, such as reaction with alkalis, 
such as reaction with amines. A list was given in the patent specifica- 
tion of the things that they do where they are comparable to -- 

Q. But do not these weak organic acids differ among themselves 
in various significant characteristics ? A. Certainly. | 

MR. BEHRENS: That is all, Your Honor. 2 

REDIRECT EXAMINATION 


BY MR. LAURENCE: 
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Q. I believe counsel for the Commissioner showed you a copy of 


the Patent 2, 616,825 and you were substantially his witness on the mat- 
51 ter because it was not brought out in the direct examination. I 
would ask you this, whether that patent is the so-called use patent of the 
compound which was patented to Gilbert, one of the co- -- 
MR. BEHRENS: Objection, Your Honor. The witness had not 
qualified as an expert on law or interpretation of patents. 
MR. LAURENCE: Iam not going to ask him a legal question. 
THE COURT: Proceed, finish your question. 
MR. LAURENCE: Will you read the qu stion? 
(The question was read as follows: "I believe counsel for the 
Commissioner showed you a copy of the Patent 2, 616, 825 and 
you were substantially his witness on the matter because it was 
not brought out in the direct examination. I would ask this, 
whether that patent is the so-called use patent of the compound 
which was patented to Gilbert, one of the cot" 
BY MR. LAURENCE: 
Q. -inventors in Patent 2, 702,305; that is, the patent the Solici- 
tor showed you calls for the pesticide use of the compound which is ) 
covered in the 2, 702, 305 Patent, is that correct? A. Claims 1 and 2 in 
front of me call for a pesticidal composition. 
Q. Now, the Patent Office is peculiarly in possession of some 
information which I would not have and I may want to inquire about it. 
22 The compound which is covered in the patent shown you by the 
Solicitor and in the patent which I have shown you, 2, 702,305, is the 
Same compound; is that correct? A. The structural formula as given 


is the same. 

Q. Now, I will state and I believe the Solicitor will not contra- 
dict me, that the compound Patent 2, 702, 305 was reissued as Patent 
24, 397 on November 26, 1957. 

MR. BEHRENS: I have no knowledge of either patent on that. 

(The patent was handed to Mr. Behrens. ) 

MR. BEHRENS: You have the advantage of me. 


i 9k 
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MR. LAURENCE: Well, will you agree that --| you brought this 
up, I didn't -- will you agree that the patent was reissued, that this is 
a bona fide copy of the United States Patent? 


MR. BEHRENS: I am not challenging any statement of yours. 

MR. LAURENCE: Perhaps I can ask the witness or you, the fact 
is that the formula to which counsel made reference has been deleted 
throughout the compound patent ? | 

MR. BEHRENS: I beg your pardon, I believe we are talking about 
two different things. This says the original 2, 702, 305 and as I remember, 
the patent to which I referred was 2, 616, 825. | 

MR. LAURENCE: I agree with that, but I don' ee whether 
that patent is in the process of being reissued or not, that is why I said 
you have the advantage. I can only point out that the formula which occurs 


a: in the use patent that you gave the witness, has been deleted by 


reissue in the compound patent of the same inventor. | 

MR. BEHRENS: May I point out that that is a different compound 
claimed there. | 

MR. LAURENCE: All right, let's ask the witness about that, 
because the witness said it was the same. Now, which particular for- 
mula did you make reference to in the 2, 616, 825 patent ? 

(Mr. Behrens indicated the formula. ) | 

MR. LAURENCE: All right, that is the decachlorotetrahydro-4, 
7-methanoindeneone compound about the center of column 4 of the 
2, 616, 825 patent, is that correct? | 

MR. BEHRENS: So it is identified. 

MR. LAURENCE: I will circle that in red in the copy of the 
patent here. 


| 


BY MR. LAURENCE: 
Q. Now, Mr. Sconce, will you look at the formula concerning 
which I have just had a discussion with counsel and tell me whether or 
not that is the compound by the same formula which was deleted by the 


same applicant Gilbert from his compound per se patent, when he re- 
issued it as No. 24,397 on November 26 of 1957? A. The empirical 
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formula of both of these compounds is C1003, 92 which is identical with 
the empirical formula on that blackboard. The structural formula which 
54 gives a picture of the thing, and is representative to most chem- 
ists as having significance, is the same. 

Q. What significance would you attach to the deletion of the 
structural formula and the name of the compound from the compound 
patent of Gilbert by his Reissue 24, 397, speaking as a chemist? A. In 
preparing the filing of this case, the Purdue people in our laboratory 
considered very seriously whether we should attempt to include a 
structural formula of this type in the patent. There was so much question 
as to the proper structure of that compound that we felt it unwise to try 
to define that product by a formula which didn't hold together. That has 
been substantiated and was published in the article that I mentioned a 
little bit earlier by Dr. McBee in 1955 in the Journal of the American 
Chemical Society and I would imagine that a deletion from the patent by 
a reissue would mean that Dr. Gilbert had also arrived at the same con- 
clusion. 

Q. In his opening statement, counsel was talking about a deter- 
mination of infringement of this claim, how a person who was making a 
compound would know whether he had the compound of the claim, if it 
be permitted to issue in a patent. And he said, I think Iam quoting him 
accurately, that the purported infringer would have to make a determina- 
tion the applicant is unwilling to make, unquote. Now, in fact, would 
not the only thing necessary in a determination of infringement be to 

55 take a mixed melting point with a standard sample of the com- 
pound as supplied by Hooker and make a determination of the formula? 

_ You might explain for the Court what a mixed melting point is, if you | 
please. 

MR. BEHRENS: Your Honor, I feel that I have to object to that 

| question. As I stated before, the witness has not been qualified as an 
expert on patent law and the interpretation of the matter of infringement 





would be a matter of law, as any bar committee would suggest. 
MR. LAURENCE: My question is, first of all, to have the wit- 
_ ness tell the Court what a mixed melting point means and then to tell the 
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Court whether the simple determination of a mixed melting point of any 
compound, purported to be an infringement, would determine the ques- 
, tion of the similarity of the compounds as a matter of _ fact. 
~ 4 THE COURT: You may answer. 3 
THE WITNESS: A mixed melting point, when you have two un- 


known compounds that you think may be the same, you determine the 





melting point on each of the compounds individually. Then you mix the 


two compounds and find the melting point of the mixture. If you get the 


= same melting point figure, approximately, on all three, you assume it 

br | is about the same compound. If the melting point of the mixture is much 
ae lower, then you are fairly certain that you have two different compounds. 
| 56 MR. LAURENCE: That is all, Your Honor. _ 


MR. BEHRENS: May I clear up one point before I proceed with 
the cross-examination. The Patent Office is not relying on the Patent 
2, 616, 825 as an anticipation of this compound here claimed; if it had so 
, intended, the defendant's counsel would have mentioned it in the opening 
. | statement. The patent was merely referred to, to suggest one possible 
compound that might meet this empirical formula; I attached no other 
significance to it. | 

MR. LAURENCE: I think perhaps we ought to pu in evidence 
copies of those patents; do you agree? 


‘ MR. BEHRENS: It makes no difference to me. | 

oy 4 MR. LAURENCE: If you intend to use them to argue what you just 
ee 4 said, I think we should put them in. If you intend to drop the whole mat- 
v | ter, I am content to drop it. ! 


% MR. BEHRENS: Your Honor, I offer in evidence the Gilbert 
Patent 2, 616, 825. | 

THE COURT: It will be received as the next defendant's exhibit. 
DEPUTY CLERK: Defendant's Exhibit No. 5. 


- (Patent No. 2, 616, 825 was marked Defen- 
dant's Exhibit No. 5 for identification and 
received in evidence.) _ 


MR. LAURENCE: And I will offer as Plaintiff's Exhibit 8, the 
Gilbert Patent 2, 702, 305, and the Reissue of Gilbert Patent Exhibit 8, 
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as Exhibit 9, the Reissue being 24,397 on November 26, 1957. 
‘OT THE COURT: They will be received. 


(Patent No. 2, 702,305 was marked Plaintiff's 
Exhibit No.8 for identification and received 
in evidence. ) 


(Patent No. Re. 24, 397 was marked Plain- 
tiff's Exhibit No.9 for identification and 
received in evidence. ) 


RECROSS EXAMINATION 
BY MR. BEHRENS: 

Q. Now, if you were given the job of preparing a chemical com- 
pound and you wanted to be sure that it was not the same compound as 
this compound here claimed, I point to the board with the extracts from 
claim 6, could you make that determination by merely looking at your 
own compound? In other words, discovering its melting point and its 
solubility and polar and non-polar solvents and its behavior as a weak 
organic acid and its ratio of ingredients, in other words, the percentage 
of chlorine, percentage of oxygen and percentage of carbon? A. We 


were given that problem to do. We were given the empirical formula 


C, 0° 1, 0? and asked how do you make that compound in other ways than 
we have produced it? We did that job. We made this compound four 
different ways in our laboratory; we made the same compound in every 
case. We made it once, the chlorosulfonic acid reaction on hexachloro- 
cyclopentadiene, and then the hydrolosis. 

Q. I believe you misunderstand my question. I don't believe it 
is contradicted that you made this more than one way. Suppose that you 
were a manufacturer of chemical compounds and you had a new compound 
that you wanted to put on the market and you didn't know whether or not 
it infringed this patent claim, we will call it a patent claim. Could you 
do that, determine whether that compound infringed that claim described 
by that claim without preparing this compound, I point to the compound 
on the board and the compound in the application? A. Yes, we could, 
that is our business. It is that kind of business we are in. 

MR. BEHRENS: Thank you. 
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THE COURT: Anything further ? 
MR. LAURENCE: That is all. Would you like the briefs at the 
same time or one before the other ? : 
THE COURT: How long will it take you, do you, ‘think? 
MR. LAURENCE: How long will the transcript take? 
THE REPORTER: Ten days. 
MR. LAURENCE: This is January 24, that means about February 
3. It depends on the Judge out in Detroit, I have a case in trial out there. 
THE COURT: You indicate how long you think. : 
MR. LAURENCE: I would hesitate to have a brief in before the 
third week in February. How about around the 24th? _ 
39 MR. BEHRENS: Your Honor please, I believe I have a brief 
due in this court. | 
THE COURT: I think you have got a thirty-day limitation now on 
a brief that is due on that case heard the first of this week, I believe. 
MR. BEHRENS: I believe it was last Wedueatiy: Your Honor. 
How about February 28th? | 
THE COURT: Can you exchange and file bitets | on February 28th 
and reply briefs ten days thereafter? 
MR. LAURENCE: All right. Thank you. 


(Whereupon, the foregoing proceedings were concluded. ) 
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. Attorney | 
, Saint Johns, Michigan : 
a 1951 July 21 | 
GWH:sjm:DL 5 CO | 


eH COMPOSITION OF MATTER : 


The present invention relates to a novel composition of matter, 

° more particularly to a chemical compound believed to have the approxi- 

y | mate molecular formula CQ HCl, 9P%- While the exact elemental com- 
position and structure of the new compound are not precisely known at 

mF the present time, sufficient of its physical and chemical properties have 

been determined to allow its positive identification and production by 


any one of several procedures. 





It is an object of the present invention to provide a novel and use- 


» | ful composition of matter, viz., a chemical compound, and derivatives 
ae thereof. Other objects will be apparent to those skilled in the art to 
ne which the invention pertains. 


The compound of the present invention has been found to have 


utility in various ways. For example, it may be employed in its anhydrous 
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form as a desiccant, due to its hygroscopic nature and tendency to form 
hydrates even under most arid conditions. In addition, the new compound 


has been found to be a valuable ingredient of insecticidal compositions. 


The compound of the present invention, when in the anhydrous state, 


is a hygroscopic white crystalline solid containing about seventy percent 
| chlorine, having a corrected melting point in a sealed tube of about 355 
' degrees centigrade, having properties of a weak organic acid, and having 
the additional chemical and physical properties disclosed hereinafter in 
| the Examples and under "Properties of C1 QHCl, 903”: Due to the broad 
variety of properties possessed by the compound and its derivatives, it 
is adaptable to a wide range of utility, of which the capacities mentioned 
: previously are representative. 

The compound of the present invention has been described but not 
claimed in U. S. Patent 2 516 404, issued 1950 July 25 to the present 
applicants. This patent is concerned with an entirely different invention 
on another composition of matter, having the approximate molecular 
formula Cy HyCl, 205: which is, however, useful as a starting material 
in one process for the preparation of the compound of the present inven- 
tion. In the said patent, the compound C1 HyC1, O35 is shown to be 
preparable by the reaction of hexachlorocyclopentadiene and choloro- 
sulfonic acid, and the claims of the patent are drawn both to the com- 
position obtained and to the method for obtaining it. Starting with the 
compound of the said patent, the compound of the present invention may 
be obtained in a single step or by a simple two-step sequence, as will be 
more fully disclosed hereinafter. 

As stated above, the compound of the present invention may be 
produced by any one of a considerable number of methods. One very 
satisfactory method, although not necessarily the preferred method, 
involves reacting Cj 9H_C1, 50,8, which can be produced from hexa- 
chlorocyclopentadiene and chlorosulfonic acid, with a basic substance, 
for example inorganic bases such as metallic hydroxides, especially 


alkali metal hydroxides, e.g., sodium or potassium hydroxide; metallic 
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| 
oxides; ammonia or ammonium hydroxide; organic nitrogen bases such 
as alkylamines,, e.g., methylamine, diethylamine or triethylamine, 
pyridine, aniline, phenylhydrazine, or any other primary, secondary, or 
tertiary amine, whether aliphatic, alicyclic, heterocyclic, or aromatic, 
or the like. When employing a basic reagent in the preparation of the 
compound of the present invention, the compound may be recovered as a 
salt or it may be treated with a mineral and separated as the free acidic 
compound. | 
The compound may also be prepared by reaction C1 pHOl, 2935 
with an alcohol, such as methyl alcohol, ethyl alcohol, propyl alcohol, 
benzyl alcohol, or the like, or with an alcoholic caustic solution. In 
addition, the compound may also be prepared by reacting C19 H,C1,5935 
with inorganic iodides such as potassium or sodium iodide. 
A more surprising method for preparing the compound of the 
present invention comprises treating C,,H,Cl, ,O.S with activated 


10°27°°12°3 
carbon. | 


Still another and a preferred method for preparing the compound 


of the invention comprises treating hexachlorocyclopentadiene with 
sulfur trioxide and then treating the product with a chemical reagent 
containing active hydrogen atoms, such as an alcohol, e.g., methyl 
alcohol or ethyl alcohol; or an acid, such as acetic acid; or even by 
treatment with water. The reaction conditions such as temperature, 
ratio of reactants, reaction medium, or reaction time maintained during 
this preparation are not critical, but it is desirable to effect the reaction 
of hexachlorocyclopentadiene and sulfur trioxide at a temperature between 
twenty and sixty degrees centigrade, although temperatures as low as 
minus twenty and as high as one hundred and twenty degrees centigrade 
may be successfully employed. The chemical interm ediate, which 
results from reaction of hexachlorocyclopentadiene with sulfur trioxide, 
may be treated for production of the compound of this invention either in 
situ or after separation. On the other hand, this intermediate may be 
subjected to a treatment with hydrogen chloride or even chiorosulphonic 
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acid to produce the compound Cy pHaSC1, P3; which is the subject of the 


above-mentioned United States Patent. 


PROPERTIES OF Cy p HCl, (Po 


This novel composition of the present invention exists in the 
anhydrous form as well as in the form of various hydrates. The com- 
positions, both hydrous and anhydrous, are odorless white solids which 
melt in a sealed tube at about 355 degrees centigrade (corrected). The 
anhydrous solid is in the form of transparent crystals, whereas the 
hydrated solids have an opaque appearance. The anhydrous form has a 
tendency to acquire a marked electrostatic charge. The compound 
Cy gHCl, (9 behaves as does a weak organic acid in that it gives an in- 
definite end-point with phenolphthalein, but a definite end-point with 
thymolphthalein. Determinations of the neutral equivalent of the material 
are dependent upon the state of hydration, which in turn is dependent upon 
the means utilized for purification. The crude solid, as obtained by 
precipitation from aqueous solution, retains a considerable quantity of 
free water on "drying" by exposure to atmospheric conditions for 
several days. The resulting material is very soluble in polar organic 
solvents such as acetone, methyl alcohol, ethyl alcohol, acetic acid, and 
is insoluble in non-polar organic solvents such as carbon tetrachloride 
and benzene. However, if the solid is heated with carbon tetrachloride 
or benzene to effect an azeotropic distillation of water, a considerable 
quantity of water of hydration is removed. The hydrated forms have also 
been dehydrated by recrystallization from acetyl chloride and thionyl 
chloride as well as by heating to constant weight at 110 degrees centi- 
grade. A dehydrated form, obtained by recrystallization from acetyl 
chloride and maintained in a desiccator over concentrated sulfuric acid, 
was found to have a neutral equivalent of 513 and to contain 70.9 percent 
chlorine. A dehydrated form, obtained by recrystallization from acetyl 
chloride and kept in a desiccator over phosphorus pentoxide, was found 
to have a neutral equivalent of 500 and to contain 71.8 percent chlorine. 
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A dehydrated form obtained by recrystallization from thionyl chloride 
and kept in a desiccator over phosphorus pentoxide was found to have a 
neutral equivalent of 478 and to contain 71.5 percent chlorine. Another 
sample, dehydrated by heating to constant weight at 110 degrees centi- 
grade was found to contain 70.2 percent chlorine. If the anhydrous form 
is allowed to stand at room conditions, it gains an amount of water 

equal to approximately 13.1 percent of its original weight. The resulting 
hydrate has a neutral equivalent of about 588. The hydrate, the anhydrous 
form, and mixtures of the hydrate with the anhydrous form, all give the 


same melting point in a sealed tube of approximately 355 degrees centi- 


grade corrected. Some of these data are collected in Table I infra. 
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a "1pPe 

basic reagents to form salts. The data presented in Table II provide 


The compound of approximate formula C reacts with 
additional bases for assigning the approximate molecular formula 
C1 HCl, 9. to the new composition of matter. : 

TABLE II } 


REACTIONS OF C, )HC1,,0,WITH BASIC REAGENTS 


0" ~"10~2 
Basic Reagent Product i 
% Cl. found %Cl. theory mip., °C. (corr.) 
Pyridine 60.3 60.4 143-145 (s.t.) 
Diethylamine 61.2 61.1 dec. 
Phenylhydrazine 56.3 57.6 160-161 


The salts of the compound C1 HCl, (Pe vary somewhat from each 
other in solubilities and stabilities. Thus, the salts formed by employ- 
ing metallic hydroxides, e.g., sodium and potassium hydroxide, are more 
soluble in water, although only slightly soluble, than is the salt prepared 
by utilizing phenylhydrazine as the basic reagent. Most of the salts are 
very soluble in methyl and ethyl alcohols and are relatively insoluble in 
carbon tetrachloride and benzene. Methyl alcohol, or combinations 
thereof with water, is a useful solvent for purification of most of the 
salts by recrystallization. Whereas most of the salts are relatively 
stable chemicals, some, such as the pyridinium salt, should be crystal- 
lized from a pyridine solution in order to prevent decomposition into the 
reactants. | 

The presence of ten chlorine atoms in the compound of approximate 
formula Cy HCl, (9, is indicated by the analyses presented in Table I 
supra, as well as by the fact that two chlorine atoms are removed from 


the compound C,,H,C1,,0.S when it is converted to the compound 


10" 123 : 
Cy gHCl, 9P%- These data are shown in Table II. : 
TABLE II | 
CONVERSION OF C,)H,C1,.0,S to Cy gHCl, 4p 
Reagents Cl-, water soluble, % 2Cl-, theory, % 
CH,OH, KOH 11.53 11.29 
C.H.OH, KOH 11.34 11.29 


2°75 
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Sulfur determinations on the compound Cy QHCl, 9. have con- 
sistently shown 0.0 percent sulfur. The compound of this invention is a 
relatively stable chemical. It can be boiled with alkaline permanganate 
and with alcoholic potassium hydroxide without effecting an appreciable 
reaction. 


The following Examples are given to illustrate the practice of the 


present invention, but are in no way to be construed as limiting. 
Example 1 Preparation of C,,HCl,,.O, from C,Cl,: 
Step (A) SO, #C 


10° ~'10~2 5-6 
5C1g 

Hexachlorocyclopentadiene (2730 grams) was added drop-wise 
during a period of 3.2 hours to sulfur trioxide (1799 grams)as the 
temperature of the exothermic reaction increased to 56 degrees centi- 
grade. The temperature was then maintained at 55-61 degrees centi- 
grade for an additional three hours. The gases, which were liberated 
during the reaction, were collected in a Dry Ice trap, and were found to 
consist of sulfur dioxide (136 grams) and entrained sulfur trioxide - - 
(66 grams). The thick red-colored liquid reaction mixture weighed 
4319 grams. An aliquot of 1289.5 grams was distilled at atmospheric 
pressure until the pot temperature reached 100 degrees centigrade, 
whereafter the distillation was continued at reduced pressure until the 
pot temperature reached 112 degrees centigrade, and the pressure had 
been decreased to three millimeters of mercury absolute. Rectification 
of the distillate gave 166.5 grams sulfur trioxide and pyrosulfuryl 
chloride (b.p. 55-58 degrees centigrade at 14 millimeters of mercury 
absolute). Upon cooling the pot residue to room temperature, the pro- 
duct solidified as a tan solid. Upon cooling the pot residue to room 
temperature, the product solidified as a tan solid. Upon adding a portion 
of this solid to water together with a portion of the original crude 
reaction mixture and then filtering off the solid, virtually no unreacted 
hexachlorocyclopentadiene could be recovered. The pot residue was 
recrystallized from a mixture of acetyl chloride and hexane to give a 
white solid, melting point (corrected, sealed tube) of 349-352-361 degrees 
centigrade. 





51 Plaintiff's 
_ Exhibit 1 


Example 2: Step (B) Hydrolysis of C.Cl,-SO, Reaction Product 

A 500-gram aliquot of the crude reaction mixture (totaling 4319 
grams, prepared as in Example 1), was added with stirring to three 
liters of cold water. The temperature rose gradually to 54 degrees 
centigrade, whereafter the resulting mixture was cooled to 22 degrees 
centigrade and filtered. The white solid thus obtained was washed twice 
with a total of 500 milliliters of n-hexane and refiltered. The aqueous 
layer of the filtrate contained no insoluble matter, and the hexane layer, 
on evaporation, left a yellow liquid residue weighing only seven grams. 
The white solid was recrystallized from carbon tetrachloride, placed in 
an oven at 110 degrees centigrade for ten minutes to remove volatile 
solvent, and then analyzed without further exposure to ordinary air. it 
was found to contain 1.75 percent water and to have a neutral equivalent 
(thymol) of 532. Another sample of the same material was placed in an 
oven at 108 degrees centigrade for 39 hours and then analyzed. It con- 
tained 2.13 percent water and had a neutral equivalent of 538. Another 
portion of the original solid, which was crystallized from carbon tetra- 
chloride was allowed to stand in contact with ordinary air overnight. It 
was then analyzed and found to contain 5.82 percent water and to have a 
neutral equivalent of 559. All of the materials were found to melt within 
the range 350-357 degrees centigrade and none depressed the melting 
points of the others. Still another sample of the product was recrystal- 
lized from a mixture of acetyl chloride and hexane and kept in a desic- 
cator over phosphorus pentoxide. This material analyzed 0.15 percent 
water, 71.8 and 71.8 percent chlorine, and had a neutral equivalent of 
500. Still another portion has recrystallized from thionyl chloride and 
kept over phosphorus pentoxide. Analysis of this sample showed 0.19 


percent water, 71.26, 71.82 percent chlorine, and a neutral equivalent 
of 478. : 
Example 3: Step (b) Hydrolysis of C,Cl,SO, Reaction Product 

A 302-gram aliquot of the crude reaction product, prepared as in 
Example I, was added to one liter of methanol. The temperature rose 
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rapidly to the boiling point of the clear yellow solution. The methanol 
was evaporated on a steam bath to leave a semi-solid residue. It was 
cooled, filtered, and dried to yield 136 grams of nearly white solid 
having a melting point (sealed tube) 351-353 degrees centigrade. 
Recrystallization from carbon tetrachloride resulted in negligible change 
in the melting point. No depression of melting point was observed upon 
mixing this sample and the product obtained by reacting the compound 

Cy oH_C! O.S8 with activated carbon. 


12°3 


Example 4 Preparation of Ci oHell, 2938 from C.Cl, 


Reaction Product and HCl 
A 290-gram sample of crude reaction mixture, prepared as in 


“SO, 


Example 1, was stirred vigorously while anhydrous hydrogen chloride 
was bubbled into the mixture for four hours at 90-96 degrees centigrade. 
Solid began to crystallize from the mixture after about 1.5 hours, where- 
after the mixture was cooled to 30 degrees centigrade and filtered through 
a sintered glass funnel. The resulting solid weighed 114 grams. It was 
recrystallized from 150 milliliters of boiling glacial acetic acid to yield 
36 grams of the compound Cy HC, 2038: melting point 150 degrees 
centigrade (corrected). It did not depress the melting point of an 
authentic specimen of C1 HeCl, 99385. 

oh 2""40%9° 

A mixture of hexachlorocyclopentadiene (4.0 moles, 1092 grams) 


Preparation 1 Preparation of C 


and chlorosulfonic acid (8.0 moles, 932 grams) was stirred at room 
temperature while sulfur trioxide (98.5 grams) was added dropwise to 
the mixture. Upon addition of sulfur trioxide, the reaction mixture be- 
came purple in color and then greenish black. As the reaction mixture 
was heated, with agitation, it became brown and then remained a reddish 
color until the reaction was completed. The temperature was increased 
rapidly to ninety degrees centigrade and, after two or three minutes at 
this temperature, the solid C1 pHy©1, 9085 began to crystallize from the 
reaction mixture. A slurry of product formed within seven minutes, 
whereafter the reaction was continued for 2.5 hours at 90 degrees centi- 


grade and then cooled to room temperature and filtered in a sintered 
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glass funnel. The solid was recrystallized directly from glacial acetic 
acid to produce the compound of the approximate molecular formula 
Cy p Hy}, 5935 (978 grams) in high purity. i 
For further description of this starting compound and a method of 





preparing the same, see U.S. Patent 2 516 404 to McBee and Newcomer, 


entitled "Reaction Product of Hexachlorocyclopentadiene and Chloro- 
sulfonic Acid", issued 1950 July 25 on an application filed 1948 


January 9. 
Example 5 Preparation of Cy HCl, 9. from 

C5 HyO1, 2035 and KOH | 

During a period of 35 minutes, the compound C1 gHCl, 9955 

(100 grams) was added to a solution of potassium hydroxide (300 grams) 
in methanol (850 milliliters). The temperature of the vigorous reaction 
was maintained at 55-65 degrees centigrade by the regulated addition of 
C1 gH_C1, 2938. The resulting solution was diluted to two liters with 
water to form a clear solution. Acidification with hydrochloric acid 
gave a bulky, gelatinous, white precipitate. The solid was filtered, 
dissolved in acetone, carbon tetrachloride added and the mixture evapo- 
rated till crystals began to form. Cooling and filtration gave 64 grams 
of white crystals. Recrystallization of the solid from carbon tetra- 
chloride-acetone resulted in a melting point (sealed tube) of 350-355 
degrees centigrade. It did not depress the melting point of the materials 
prepared in Examples 2 and 3. This sample was found to contain 64.2 
percent chlorine and to have a neutral equivalent (thymolphthalein end- 
point) of 588. , 
Example 6 Preparation of Ci QHCl, 9S from i 

C,,H.C1,,0,S and CH,OH 


A reed 7 oe es Cio HyCl, 9935 (50 grams) and methanol 
(1700 milliliters) was refluxed for six hours and then solvent evaporated 
to the appearance of solid. Four hundred milliliters of carbon tetra- 
chloride was then added and the evaporation repeated. | Upon cooling and 


filtering, 24 grams of white solid was obtained. It was found to contain 
| 
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67.3 percent chlorine, to have a neutral equivalent of 532, and to melt at 
339-359 degrees centigrade. It did not depress the melting point of the 
hydrated or anhydrous C, pHCl, 9, prepared in the previous Examples. 
Hence, the product of this reaction appears to be a hydrate of the com- 
pound of approximate formula C1 HC11 9%: 
Example 7 Preparation of C1 QHCl 9% from 
Cy Heo} 2035 and KI 

A mixture of the compound Ci oH ol, 2935 (40 grams), potassium 
iodide (45 grams), and acetone (350 milliliters) was refluxed for 0.5 
hour. The mixture remained light in color for a few minutes and then 
rapidly turned dark. The reaction mixture was diluted to two liters with 
water, filtered, and "dried" by exposure to air. Recrystallization from 
a mixture of carbon tetrachloride and acetone gave thirty grams of a 
solid having 64.2 percent chlorine and melting at 350-352 degrees 
centigrade. The product does not depress the melting point of previously 
prepared samples of Cy gHC1, 9%, hydrated as well as anhydrous. 
Example 8 Preparation of Cj HCl O, from 


10~2 
C.,H.Cl,.,.0.S and Activated Carbon 


A ee i ae aaenee C19 Hy 1 9935 (627 grams), activated 
carbon (60 grams), and toluene (1200 grams) was refluxed for seven 
hours. The hot mixture was filtered and the filtrate evaporated to 500 
milliliters. Filtration gave 390 grams of white solid which was "dried" 
by exposure to air for three days. It was found to have a neutral equi- 
valent of 568 and to melt at 350-357 degrees centigrade (sealed tube). 
A sample of the produce was dried in an oven at 110 degrees centigrade 
to constant weight. This material analyzed 70.2 percent chlorine and 


had a neutral equivalent of 526. The compound C1 HCl, pO,has a 


theoretical analysis of 69.8 percent chlorine and a neutral equivalent of 


507. During the drying operation, the sample lost 7.75 percent of its 
weight. A Karl Fisher water determination of the material exposed to 
air gave 6.67 percent water. After the oven-drying operation, the 
sample was exposed to ordinary air until the gain in weight had become 
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constant. The sample gained 10.5 percent of water (weight difference) 
or 10.08 percent of water (potassium fluoride) and the hydrate had a 
neutral equivalent of 573. | 

A sample of the original product (neutral equivalent 518) was re- 
crystallized from acetyl chloride-hexane and kept in a vacuum desic- 
cator over sulfuric acid. It analyzed 70.9 percent chlorine and hada 
neutral equivalent of 513. Upon exposure of the material to air, it 
gained 11.57 percent of water (weight difference) or 11.2 percent of 
water (potassium fluoride). The hydrated form has a neutral equivalent 
of 572. | 

All of the products prepared in this manner melt (corrected, 
sealed tube) in the range of 350-357 degrees centigrade and give no 
depression of melting point when mixed melting points are taken. 
Further, the materials did not depress the melting point of previously 


prepared samples of the new material. 


| 
During reaction of Cy pHyCl, 045 with activated carbon, nearly all 


of the sulfur is liberated as sulfur dioxide. Thus, 0.9 mole of sulfur 
dioxide was collected from reaction of activated carbon with one mole of. 
Cy pHyCl, 9048 and identified by analysis. 
Example 9 Preparation of Cj HCl, 9% Potassium Salt 

A small sample of the compound Ci oHyCl, 99 S was treated with 
alcoholic potassium hydroxide as previously described. The resulting 
alkaline solution was evaporated to precipitate a white solid. The solid 
was filtered and recrystallized from acetone to form the potassium salt 
of the acid Cy gHCl, 9%- It was found to contain 62.1 percent chlorine. 
Theoretical analysis of the salt C19 ot 92k is 65 percent chlorine. 
Example 10 Preparation of C1 HCl, pOoPyridinium Salt 

Pyridine (120 grams) was added dropwise to a solution of the 
compound Cy pHyF1, 5938 (314 grams) in 1050 milliliters of benzene. 
The resulting mixture was filtered from insoluble material and the 
benzene solution evaporated to give a white, crystalline solid. Re- 


crystallization from benzene gave a melting point of 143-143 degrees 
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centigrade (sealed tube). The product was found to contain 60.3 percent 
chlorine, the theoretical for the pyridinium salt of Cy QHCl, 9. being 
60.4 percent chlorine. 
Example 11 Preparation of Cy HCl, (Po Pyridinium Salt 
A small sample of the acid C1 QHCl, 9% was dissolved in benzene ° 
and an excess of pyridine added thereto. Evaporation and crystallization 
gave white needles having a melting point of 142-145 degrees centigrade, 
which did not depress the melting point of the product obtained by react- 
ing the compound Cio H_Cl, 9938 with pyridine. 
Example 12 Preparation of CHCl, (Oo Diethylammonium Salt 
Diethylamine (20 grams) was added dropwise to a solution of the 


compound Cj HCl (7 grams) dissolved in 125 milliliters methanol. 


O 
The resulting aeaaess distilled with water to precipitate the pro- 
duct, which was filtered and crystallized from carbon tetrachloride. 
The white needles (6 grams) decompose gradually above 150 degrees 
centigrade and contain 60.6, 60.2 percent chlorine. Theoretical analysis 
for the diethylammonium salt of the acid Ci HCl, 9°” having the 
formula C, 4H 901, ON: is 61.1 percent chlorine. 

Example 13 Preparation of C1 HCl, 9% Diethylammonium Salt 

’ Diethylamine was added dropwise to a solution of the compound 
C19 H_Cl, 205 (15 grams) in 125 milliliters of methanol. The resulting 
solution was diluted with water to precipitate the product, which was 
filtered and crystallized from carbon tetrachloride. The white needles 
thus obtained (9 grams) were found to contain 61.3, 61.5 percent 
chlorine. Theoretical analysis-for the diethylammonium salt of the 
acid C, pHC1,)0, is 61.1 percent chlorine. The product has the same 
solubilities as does the product obtained by reacting diethylamine with 
the acid C, )HC1, )0,. | 


Example 14 Preparation of C,,HCl,,.O, Phenylhydrazinium Salt 


10 10~2 
The compound C5 HC, QP. (25 grams) was dissolved in 400 
milliliters of methanol. Water was then added until the solution became 


milky. A little methanol was added to give a clear solution, whereafter 


« a e 
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25 grams of phenylhydrazine was added. Upon heating for five minutes 
on a steam bath and cooling, there was obtained 32 grams of faintly 
yellow needles, melting point 159.5-161.1 degrees centigrade; 56.3 
percent chlorine. The theoretical analysis for the phenylhydrazinium 
salt of C1 QHCl, 9% is 57.6 percent chlorine. A sample of the salt was 
dissolved quickly in ethyl alcohol at room temperature and acidified 
with aqueous hydrochloric acid. The precipitate was filtered, washed 
with water, and dried in an oven at 110 degrees centigrade. It was 
found to melt at 341-348-357 degrees centigrade and did not depress 
the melting point of the original C, jHC1, )05. : 

Example 15 Stability of C4 HCl, 90 9 

A mixture of forty grams of the compound C, sHC1, 90 9 ten grams 
of potassium hydroxide, and 200 grams of pase permangante, in 
five liters of water, was refluxed for five hours. The reaction mixture 
was then worked up to give 36 grams of unreacted starting material, as 
shown by melting point and mixed melting point determinations. 

It is to be understood that the invention is not to be limited to the 
exact details of operation or exact compounds shown and described, as 
obvious modifications and equivalents will be apparent to one skilled in 
the art to which the invention pertains, and the invention is therefore to 
be limited only by the scope of the appended claims. | 
We Claim: | 

je 

A new composition of matter selected from the group consisting 
of (a) A compound of the approximate molecular formula Cy HCl, 9%» 
characterized by having a corrected melting point in a sealed tube of 
about 355 degrees centigrade and in that it contains about seventy per- 
cent chlorine by weight when in an anhydrous state, being substantially 


identical with the product formed by treating, with water, the reaction 


product of hexachlorocyclopentadiene and sulfur trioxide, and ‘then de- 
hydrating the product, (b) hydrates thereof, and (c) salts thereof. 
| 
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A compound of the approximate molecular formula Cy QHC1, 9%: 
characterized by having a corrected melting point in a sealed tube of 
about 355 degrees centigrade and in that it contains about seventy per- 
cent chlorine by weight when in an anhydrous state, being substantially 
identical with the product formed by treating, with water, the reaction 
product of hexachlorocyclopentadiene and sulfur trioxide, and then de- 
hydrating the product. 

-3- 
A salt of the compound defined in Claim 2. 
= 
A hydrate of the compound defined in Claim 2. 


OATH, POWER OF ATTORNEY, AND FETITION 
Being duly sworn, We, EARL T. McBEE and JACK S. NEWCOMER 
depose and say: 
THAT We are citizens of the United States of America residing in 
the City of West Lafayette, County of Tippecanoe, State of Indiana and 


City of Niagara Falls, County of Niagara, State of New York, respectively. 


THAT we have read the foregoing specification and claims and 
We verily believe We are the original, first and joint inventors of the 
invention or discovery in 

COMPOSITION OF MATTER 
described and claimed therein; 

THAT We do not know and do not believe that this invention was 
ever known or used before our invention or discovery thereof, or 
patented or described in any printed publication in any country before 
our invention or discovery thereof, or more than one year prior to this 
application, or in public use or on sale in the United States for more 
than one year prior to this application; 


THAT this invention or discovery has not been patented in any 
country foreign to the United States on an application filed by us or our 


legal representatives or assigns more than twelve months before this 
application; and 


ARE ; 


a 


a 


° = =— 
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THAT no application for patent on this invention or discovery has 





been filed by us or our representatives or assigns in W country 


foreign to the United States. 

AND We hereby appoint Dean Laurence (Reg. No. 14 153) Saint 
Johns, Michigan, our attorney with full power of substitution and revoca- 
tion, to prosecute this application and to transact all business in the 
Patent Office connected therewith. | 

WHEREFORE We pray that Letters Patent be granted to us for 
the invention or discovery described and claimed in the foregoing 
specification and claims, and we hereby subseribe our. names to the 
foregoing specification and claims, oath, power of attorney, and this 
petition. : 

Signed by me this 17 day of July, 1951. 

Inventor: /s/ Earl T. McBee 


Post Office Address: 420 Forest Hill Drive 
West Lafayette, Indiana 


State of Indiana ) Bi 
County of Tippecanoe ) 

Before me personally appeared EARL T. McBEE, to me known to 
be the person described in the above application for patent, who signed 
the foregoing instrument in my presence, and made oath before me to 
the allegations set forth therein as being under oath, on the day and 
year aforesaid. i 


/s/ Jane T.'Gaines (McBee) 
Notary Public 


My Commission Expires: August 9, 1953 
Signed by me this 6 day of July, 1951. 
Inventor: /s/ Jack S. Newcomer 


Post Office Address: Hooker Electrochemical caren 
Niagara Falls, New York | 
State of New York = | 
County of Niagara - 
Before me personally appeared JACK S. NEWCOMER, to me 


known to be the person described in the above application for patent, 


i 
| 
i 
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who signed the foregoing instrument in my presence, and made oath 
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before me to the allegations set forth therein as being under oath, on 
the day and year aforesaid. 


/s/ Alice Young 
Notary Public 


My Commission Expires: March 30, 1952 


Paper No. 2 
[ Mailed, March 21, 1952, Patent Examining Division...31] 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
Washington 


Please find below a communication from 
the EXAMINER in charge of this application. 


/s/ John A. Marzall 
Commissioner of Fatents. 


Applicant: Earl T. McBee et al. 

Ser. No. 238,186 

Filed July 23, 1951 

For COMPOSITION OF MATTER 


Dean Laurence 

Box 151 

One Clinton Avenue 
St. Johns, Michigan 


This application has been examined. 


References cited to show the state of the Art: 


Bockemuller 2,179,809 Nov. 14, 1939 260-586 

McBee et al 2,493,009 Jan. 3, 1950 260-586 

McBee et al 2,516,404 July 25, 1950 260-503 
(filed Jan. 9, 1948) 

McBee et al 2,552,568 May 15, 1951 260-586 


Claims 1-4 are rejected as indefinite and as not properly defining 
the invention. Since the structure of the product is not known, it must 
be defined by the method of making it. Ex parte Fessenmier 1922 
C.D. 18. The product may not be claimed as being "substantially 


4 


A 


xr 
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identical" with the product of a particular process. Ex parte Lichty 
64 USPQ 430. See also Ex parte Appeal No. 47,564, Case No. 121, 26 
JPOS 288. : 





ESC /els Examiner | 


IN THE UNITED STATES PATENT OFFICE 





Division : 31 : 
Applicant : Earl T. McBee et al. ! 
Serial : 238 186 | 
Filed : 1951 July 23 i 
For : COMPOSITION OF MATTER 2 


Hon. Commissioner of Patents | 
Washington 25, D.C. | 


Sir: 
AMENDMENT UNDER RULE 115 : 
In response to the Office action mailed 1952 March 21, please 
amend the above identified application as follows: : 
IN THE CLAIMS: 


Cancel Claims 1-4, inclusive, and rewrite as: : 


| 
-5- | 
A material selected from the group consisting of (A) a composi- 
tion of matter which has the following characteristics: : it is a white 
crystalline solid having a sealed tube corrected melting point of about 
355 degrees centigrade, it behaves as a weak organic acid, is very 
soluble in polar organic solvents, is substantially insoluble in non- 
polar organic solvents, and has the approximate molecular formula 
Cy p HCl, (Po; (B) hydrates of (A); and, (C) salts of (A). 
-§- : 
A composition of matter which has the following characteristics: 
it is a white chrystalline solid having a sealed tube corrected melting 
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point of about 355 degrees centigrade, it behaves as a weak organic 
acid, is very soluble in polar organic solvents, substantially insoluble 
in non-polar organic solvents, and has the approximate molecular 
formula C5 HCl, 9°%o° 
-7T- 
A salt of the compound defined in Claim 6. 
wie 
A hydrate of the compound defined in Claim 6. 
REMARKS 

The claims have been rewritten to eliminate the rejection on the 
ground of indefiniteness and to remove the objectionable "substantially 
identical" language. 

Issue is taken on the statement by the Examiner that "Since the 
structure of the product is not known, it must be defined by the method 
of making it.", citing Ex parte Fesenmeier 1922 CD 18. As stated by 
the Commissioner at page 21, the question in Fesenmeier was: 

"The question presented for review is whether the 

instant case is one to which the rule against claims 

of this character should be applied, or whether it 

is one forming a just exception, one where the 

product is new and involves inventive concept in 

its production, and yet can not be defined save by 

stating the steps necessary to produce it." 
Nothing is observed in the opinion which would support the above-quoted 
statement of the Examiner. 

The claims submitted are in the form approved in Mauer v. 
Dickerson et al. 113 Fed. 870 by the Court of Appeals for the Third 
Circuit. No authority is known for the proposition that, lacking a 
structural formula, but given a molecular or empirical formula and 





other physical properties, a composition of matter must be defined by 
the method of making it. It is noted the Commissioner in Ex Parte 
Fesenmeier, at page 21, stated that the characteristics of a product, . 





eth Date 


63 : Plaintiff's 
| Exhibit 1 


whereby it may be identified, did not have to be such that the general 
public could, by a mere casual inspection, determine the novel features 
of the product. The Commissioner further stated that the product 
might have to be tested chemically to determine its characteristics 
“but if these are so set forth that they may be determined in one of 
these ways it is sufficient"’. Here, it is considered that sufficient 
properties are given in the claims and in the specification whereby a 
chemist could determine the boundaries of the claimed invention and 
ascertain readily the issue of infringement, should such need arise. 
This meets the requirements of the law. : 

It is submitted the rewritten claims are in proper form and 
overcome the rejection of the above-identified Office action and allow- 
ance is respectfully solicited. i 

Respectfully, | 


/s/ Dean Laurence 
Attorney 


Saint Johns, Michigan 


1952 September 9 
4CO:DL:kw 
PRF 4.1-517 





IN THE UNITED STATES PATENT OFFICE | 
Division ; $1 3 


Applicant : Earl T. McBee et al. 


Serial : 238 186 
Filed : 1951 July 23 | 
For : COMPOSITION OF MATTER i 


Hon. Commissioner of Patents 
Washington 25, D. C. 


Sir: ! 
SUPPLEMENTAL AMENDMENT UNDER RULE 115 
In supplemental response to the Office action mailed 1952 


ee 
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March 21, and the amendment under Rule 115 mailed to the Patent Office 
approximately 1952 September 16, please amend the above-identified 
application for patent as follows: 
In the Specification: 
Page 1, line 3, cancel the formula and insert --- C4 9014 9° ---. 
line 4, cancel "elemental composition and" and insert 
--- molecular ---. 
line 5, cancel "'are"' and insert --- is ---. 
line 26, cancel the formula and insert 
san Capel = 
Page 3, line 1, after "mineral" insert --- acid ---. 
lines 3, 4 and 5, cancel the lines. 
line 6, cancel "holic caustic solution." 
Page 4, line 3, cancel the formula and insert --- C19 0110° ---. 
line 9, after "solids" insert --- usually ---. 
line 10, cancel "The anhydrous form has a tendency to”. 
line 11, cancel "acquire a marked electrostatic charge."; 
before the word "compound" insert --- monohydrate of the ---. 
line 12, cancel the formula and insert --- ©4914 9° ---. 
line 13, cancel the comma and insert a period; cancel "but a". 
line 14, cancel "definite end-point with thymophthalein." 


Page 6, cancel the formula in the heading of the table and insert 





--- C39 011 9° ---. 
| Page 7, line 1, cancel the formula and insert --- C49 0140° ---. 
line 4, cancel the formula and insert --- C190 110° ---, 
line 7, cancel the formula and insert --- C1901 9° ---. 
line 12, cancel the formula and insert --- C1904 9° ---, 
line 27, cancel the formula and insert --- C4901 49° ---, . 
line: 30, cancel the formula and insert --- C4 901490 ~mm 3: 
| 


Page 8, line 3, cancel the second formula and insert 


-«< C,,.01, 0 -==, | 


10~°10 
line 7, cancel the formula and insert --- C,,Cl..O ---. , 


10~°10 





aaa aaa 
| 
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line 15, cancel the first formula and insert 
ae A sei C3901, 99 ---. 
| Page 12, line 4, cancel the first formula and insert 
| 
ye “<< C1 9— 110° hydrate ---. | 
- line 22, cancel the first formula and insert | 
> © ! 
; --- C49 C149° ---, | 
Page 13, line 1, cancel the formula and insert --- C491 9° ---, 


line 4, cancel the formula and insert --- C,)C1,,)0 ---. 


! 
1 


| line 5, cancel the formula and insert --- C,)Cl,,0 ---. 


line 15, cancel the formula and insert --- C190 14 9° --- 
line 17, cancel the formula and insert --- C4 9E 1499 ---. 
Page 14, line 25, cancel the formula and insert --- Cy QC) 49° ---, 
Page 15, line 3, cancel the formula and insert --- C4914 09 ---. 
line 13, cancel the formula and insert --- C3 901100 ---, 
line 14, cancel the formula and insert --- C49 e490 ---, 
line 20, cancel the formula and insert --- Cy 901490 ---. 
line 22, cancel the formula and insert --- C1914 9° ---. 
Page 16, line 1, cancel the formula and insert --- C1 90110°9 ---. 
line 11, cancel "the acid"'; cancel the formula and insert 
--- C4901, 90 ---. | 
line 12, cancel the formula and insert --- C391 9° ---, 
line 13, cancel the formula and insert --- C1 901499 ---, 
line 27, cancel the formula and insert --- Cy QC 49° ---, 
line 28, cancel the formula and insert --- C3 9¢ 110° ---. 
line 29, cancel the formula and insert --- C1944 0° ---, 
In the Claims: | 
Claim 5, line 8, cancel the formula and insert --- Cy 9Cl490 ---. 
Claim 6, line 7, cancel the formula and insert --- C4 91499 ---. 
REMARKS | 


The above amendments to the specification and claims bring this 
application in line with the technical facts which have been developed. It 
has been found by exhaustive research procedures that the original 

| 
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formula given for the compound herein described and claimed was, in 
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fact, incorrect. The formula inserted in the specification and claims, 
i.e., C4901, 9°: is the exact formula of the compound prepared by the 
method of and having the properties defined in the specification. Author- 
ity for this amendment is found in Ex parte Harris 43 USPQ 125, 1939 
Board of Appeals decision, Appeal 28 470. In that case, it was stated 
that inherent properties of a material may be introduced into the speci- 
fication by way of amendment and that such amendment does not con- 
stitute the addition of new matter thereto. Here, the formula of the 
material is certainly an inherent property and since it is the same 
material which is described very completely in some seventeen pages 
of specification, it is submitted that such additions and amendments as 
above proposed do not constitute the addition of new matter. 

The procedures whereby the substance claimed can be prepared 
remain the same and the physical characteristics whereby it can be 
identified, such as its melting point, solubility, et cetera, remain the 
same. Had the formula been omitted entirely it could have been inserted 
on the authority of Ex parte Harman 86 Q 487 and Ex parte Harris, supra, 
and correction is therefore proper on the same authority and the file of 
Patent 2 574 519. 

It is regretted that the errors which are corrected by this amend- 
ment have occurred. However, this material has a molecular weight in 
excess of approximately 400, and exact determination thereof is very 
difficult. It is respectfully requested that this amendment be entered 
and that the prosecution of this application be continued with the amended 
specification and claims. 

Respectfully, 


/s/ Dean Laurence 
Attorney 


Saint Johns, Michigan 
1952 September 30 
5CO:JBV :kw:DL 

PRF 4.1-517 
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[ Mailed June 17, 1953, Pat. Div. 6] | 
| Faper No. 5 
DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
Washington 
XII Levinson: cln | 
Dean Laurence Applicant: Earl T. McBee et al 
Box 151 | 
One Clinton Ave. Ser. No. 238,186 | 
St. Johns, Mich. Filed July 23, 1951 


For COMPOSITION OF MATTER 
Please find below a communication from : 
the EXAMINER in charge of this application. 
/s/ Robert C. Watson 
Commissioner of Patents ! 

Responsive to amendments filed Sept. 18, 1952 and Oct. 2, 1952. 

Claims 5-8, inclusive, remain in the case. : 

The empirical formulae appearing on page 14, line 30; page 15, 
lines 11, 28 and 29; page 16, lines 8, 21, and 28 of the specification are 
queried. These formulae do not appear to agree with the amended 
formulae elsewhere in the specification and claims. | 

Claims 5-8, inclusive, are rejected as indefinite and improper 
product claims. Since the structure of the product is not known, it must 
be defined by its method of manufacture. Ex parte Fessenmier, 1922 
C.D. 18; Ex parte Serini et al, 68 USPQ 282. | 

Since an issue appears to have been reached, the rejection of 


claims 5-8, inclusive, is made FINAL. 


Examiner 
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IN THE UNITED STATES PATENT OFFICE 
Division : 6 
Applicant : Earl T McBee et al 
Serial : 238 186 
Filed >: 1951 July 23 
For : COMPOSITION OF MATTER 


Hon Commissioner of Patents 
Washington 25 DC 


AMENDMENT UNDER RULE 116 
Sir: 
In response to the Office Action mailed 1953 June 17, a Final 
Rejection, please amend as follows: 
In the Claims: 
Claim 5, line 7: cancel "and"’. 
line 8: after the formula and before the semicolon 
insert ---and which may be prepared by react- 
ing C, pH,C1, 2035 with active hydrogen atoms 
and subsequent dehydration ---. 

Claim 6, line 6: cancel "and" 

line 7: after the formula and before the period insert 
---which may be prepared by reacting 
Cig HyOl, 2935 with active hydrogen atoms and 
subsequent dehydration---. 

Please add the following new claims: 

-9- 

A composition of matter which has the following characteristics: 
it is a white crystalline solid having a sealed tube corrected melting 
point of about 355 degrees Centigrade, it behaves as a weak organic 
acid, is very soluble in polar organic solvents, substantially insoluble 


in non-polar organic solvents and has the approximate molecular | 


formula C19 0119° and is prepared by the reaction of C,,H,Cl,,0.,8S ’ 


10°2°°12°3 
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with a basic substance, subsequent treatment with an acid, and dehydra- 
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> tion. 
k -10- | 

A composition of matter which has the following characteristics: 
it is a white crystalline solid having a sealed tube corrected melting 
point of about 355 degrees Centigrade, it behaves as a weak organic 
acid, is very soluble in polar organic solvents, substantially insoluble 


in non-polar organic solvents, has the approximate molecular formula 


. C3 901490 and is prepared by the reaction of Ta a sa with an 
yl inorganic iodide and subsequent dehydration. | 
° -11- 


A composition of matter which has the following characteristics: 


it is a white crystalline solid having a sealed tube corrected melting 





point of about 355 degrees Centigrade, it behaves as a'weak organic 
2 | 
. acid, is very soluble in polar organic solvents, substantially insoluble 
. in non-polar organic solvents and has the approximate molecular 
formula C10 —410° and is prepared by the reaction of Cy HyCl, 9935 
with activated carbon and subsequent dehydration. 
49 


A composition of matter which has the following characteristics: 


| 
i 


it is a white crystalline solid having a sealed tube corrected melting 

point of about 355 degrees Centigrade, it behaves as a weak organic 

bee acid, is very soluble in polar organic solvents, substantially insoluble 
y in non-polar organic solvents, has the approximate molecular formula 


108 2°42 


C1 9O149° and is prepared by the reaction of C | 

hydrogen atoms and subsequent dehydration. | 
REMARKS | 

It is desired to thank the Examiner for the interview afforded 


applicants’ attorney recently. The discussion during the interview in- 


0.8 with active 


« cluded the following: ! 
= | With regard to the empirical formulae appearing at pages 14, 15 
| and 16, which were not amended, it is to be noted that each relates to a 


x 
S 
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hydrated material and not to the dehydrated material of the amendments. 


70 


It is desired, however, to thank the Examiner for his careful perusal of 
the specification and the pointing out of the apparent discrepancy. 

It will be noted that all of the claims have been amended to insert 
the method of preparation whereby the compound of the claims may be 
prepared. In certain instances, the claims have been directly limited 
to a definite method of preparation, but, in view of the facts to be here- 
inafter discussed, it is submitted that it is not necessary that all of the 
claims be limited to the particular method of preparation. 

It is to be noted that the compound of the present invention has 
outstanding utility in the field of desiccation, as well as having utility 
in the field of insecticides. The compound of the present invention may 
be prepared in at least four different manners which are discussed in 
the application, including as a starting material in each case the treat- 
ment of C5 HoC1, 2938: which is disclosed in United States Patent 
2 516 404 issued 1950 July 25. Thus, the reaction of this material with 
a basic substance and subsequent treatment with acid, an inorganic 
iodide, with activated carbon, or with active hydrogen atoms will result 
in the production of a compound having the molecular formula 
Cc 


difficult in the matter of the compound of this invention, since it tends 


10110? It is to be noted that the problem of dehydration was very 


to form hydrates with any water which might be present. Dehydration 
has been accomplished only with difficulty. Necessarily, therefore, the 
above reactions will result in a hydrated material and only by a dehydra- 
tion procedure may the non-hydrated material be prepared. 

Ex parte Fessenmeir,'!1922 C.D. 18 has been noted. However, this 
case is not applicable to the facts of the present application. In Ex parte 
Fessenmeir the claims related to a product which could not be defined by 
a structural or molecular formula, nor could it be definitely character- 
ized such as the compound of the present invention has been character- 


ized. The question in that case was whether it was proper to allow 


claims to a material which has only been defined by a method of produc- 
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tion. It was held that the exception to the general rule in not allowing 
this type of claim should be allowed in the Fessenmeir case. 

In the instant application, however, such facts are not present. 
The compound of the present invention has been definitely characterized 
by formula, by solubilities, and by melting point. As such, the only 
thing which remains to accomplish would be the structural formula and 
no question would be presented. However, in the difficult field of 
chemistry which this encompasses, the accomplishment of the resolution 
of structural formula in a laboratory has been found to be extremely 
difficult if not impossible. In fact, at the present time, the structural 
formula has not yet been definitely determined. ! 

However, the molecular formula, the melting point, et cetera, 
have been definitely determined and are set out properly in the claims. 
There is no question as to what compound is covered, nor would there 
be any question if the compound was produced by a method other than 
those disclosed in the specification as to whether the compound of the 
present application was in fact being infringed. There has been a sub- 
stantial contribution to the art, and consideration of these facts is 
respectfully requested. | 

In Ex parte Serini and Steinbrook, 68 USPQ 282, the question was 
what compound was prepared. There were in fact two possible com - 





pounds prepared by the procedure and it was held that ‘since there were 
two possibilities and since the art showed at least one of the possibilities, 
the method of production must necessarily limit the product claims. 
However, here again, these facts are substantially different from the 
facts which are presented by the instant application. In the instant ap- 
plication, a definitely characterized compound is being claimed, having 

a definite structure, having a definite melting point, and having definite 
chemical and physical properties and there is no art which is pertinent 


to the compound of the present invention. 


The claims have been generally rewritten and there is no question 


of what compound is being claimed. As such, it is submitted that the 


| 
i 


! 
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Serini et al decision is not pertinent to the facts of the present applica- 
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tion. 

The claims of the present application being definite and describing 
only a specific compound, its hydrates and salts, it is submitted that 
they are properly allowable. 

Reconsideration and allowance is respectfully requested. 

In the event that this amendment does not place this application 
is condition for allowance, entry for purposes of appeal is respectfully 
requested. 

Respectfully 


/s/ Dean Laurence 
Attorney 


Saint Johns, Michigan 
1953 September 16 
JBV je 4C 


[ Mailed September 30, 1953, Pat. Div. 6] 


Paper No. 7 
DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
Washington 
XiI-Levinson: 
Dean Laurence Applicant: Early T. McBee et al. 
Box 151 
One Clinton Ave. pers ND: 238,186 
St. Johns, Mich. Filed July 23, 1951 
For COMPOSITION OF MATTER 


Please find below a communication from 
_ the EXAMINER in charge of this application. 


/s/ Robert C. Watson 
Commissioner of Patents. 


Responsive to amendment filed September 21, 1953 after final 
rejection. 


The amendment has not been entered since it does not place the 


case in condition for allowance for the reasons discussed below. The 
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amendment will not be entered for purpose of appeal since it raises new 


issues. 3 
The empirical formulae appearing on page 14, line 30; page 15, 
lines 2, 11, 28, and 29; page 16, lines 8, 21, and 28 of the specification 
are again queried. The explanation that these formulae refer toa 
hydrated C1904 9° is considered unsatisfactory since there is still a 
deficiency of one hydrogen atom. : 

The proposed amendments cannot be entered since they render 
the present claims indefinite in the recitation of ''may be prepared". 
Since the structural formula of the compound is unknown, the products 
must be recited by their process of manufacture which in turn must be 
positively set forth inthe claims. Furthermore, the processes recited 
in the claims are too broad. In all the examples, heating is necessary. 
The only support for "basic substance" is potassium hydroxide which is 
insufficient. The only support for an "inorganic iodide" is potassium 
iodide which is insufficient. The only support for "active hydrogen 
atoms" is methanol which is obviously insufficient. . 

The following claim would probably be allowable: 

A composition of matter which has the following 
characteristics: it is a white crystalline solid having 
a sealed tube corrected melting point of about 355 
degrees Centigrade, it behaves as a weak organic 

acid, is very soluble in polar organic solvents, sub- 
stantially insoluble in non-polar organic solvents and 
haS the approximate formula C,,Cl,,O and is prepared 


10~°10 


by the heating of Cy Heol 9935 with a member of the 


group consisting of potassium hydroxide, methanol, 
potassium iodide, and activated carbon and subsequent 
dehydration. : 

This case will be abandoned unless placed in condition for allow- 
ance or appeal is taken on or before December 17, 1953. 


‘Examiner 
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IN THE UNITED STATES PATENT OFFICE 


Division : 6 

Applicant : Earl T McBee et al 

Serial : 238 186 

Filed : 1951 July 23 

For : COMPOSITION OF MATTER 


Hon Commissioner of Patents 
Washington 25 DC 


AMENDMENT UNDER RULE 116 
Sir: 
In response to the Office Action mailed 1953 June 17, and the 
Supplemental Action mailed 1953 September 30, please amend as follows: 
In the Specification: 


Page 1, line 3: cancel the period and 'While the"’ and insert ---, 


and the following structural formula: 
Ci O 





lines 4, 5, 6, 7, and 8: cancel the lines. 

Page 2, line 26: cancel "any" 

Page 7, line 2: cancel ''The data presented in". 
lines 3, 4, and 5: cancel the lines. 

Page 9, line 3: cancel "Upon cooling the pot residue to room". 
line 4: cancel "temperature, the product solidified as a 

tan solid”. 
Page 14, line 25: cancel the formula "C 


_ therefor the formula ---Cy 9 HyClig or77: 


HCl, ,,0,,"" and insert 


10° ~' 102 


line 30: cancel the formula "C HCl, 90." and insert 


therefor the formula ~--C, pHyCl, )05---- 


10 


“% 
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. Page 15, line 2: cancel the formula ' P1010" and insert 
> therefor the formula -- C4 901 QO. KH- -- ! 
> line 3: cancel the formula 2 "CsCl, 0, " and insert 
. therefor the formula ~--C, yp HCl, 905 - --. | 
P line 11: cancel the formula ' Crp HCl, 02" and insert 
; therefor the formula ~--C, 9 H,Cl, )95---- i 
line 13: cancel the formula "Cy HCl 9 O, and insert 
: therefor the formula -- “Cy pHyS1) 999- --. : 
7 line 14: Cancel the formula "Ci HCl, 90," and insert 
therefor the formula -- Cj yp H_C1, 9O5- --. ! 
* line 20: cancel the formula "10402" and insert 
8 therefor the formula ~--C, pH)Cl, 995---- 
line 22: cancel the formula "CoH 0," and insert 
7 therefor the formula ~~~ Cj 9 HyCl, 99 ---- 
Ss line 28: cancel the formula ' © pBCl40 0p” and insert 
o therefor the formula ~~-C, gHyCl, 995---- 


line 29: cancel the formula "CygHCly 90," and insert 


therefor the formula ~--C, gH,Cl, 9O5- --, ! 


Page 16, line 1: cancel the formula "'C 108Cy ies and insert 


therefor the formula ---C, gH,C1, 90.---- | 


line 8: cancel the formula ''C HCl " and insert 


10 
therefor the formula ~~~C, pHyCl, 99, ---- 
P line 11: cancel the formula "C 198Cl4 09" and insert 
r therefor the formula --- C4 Hy@l 9% - --, | 


line 12: cancel the formula "'C 108C1, oa" and insert 


therefor the formula ---C, ,.H.Cl,.O,---. | 





ig” 2 10" 
: line 13: cancel the formula "Cj HCl, 9 0, 'Y and insert 
therefor the formula ~--C,j pHyCl, 9O5- --, : 
2 line 21: cancel the formula "CraBClyo02" and insert 
el therefor the formula ~--C, pHyCl, 995- --. 
* line 27: cancel the formula "soBCyoO2" and insert 
therefor the formula ~--C, pHCl, 99,---- 
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line 28: cancel the formula "CHCl 
therefor the formula ~--Cj 9 H_Cl, 9Oo---- 
line 29: cancel the formula "C4 QHCl, 99," and insert 
therefor the formula -~-C, pHCl, O9---- 
In the Claims: 


Cancel all of the claims presently pending in this application and 


102" and insert 


add the following new claims: 
os 
A compound selected from the group consisting of (a) a compound 


having the formula: 





characterized by having a corrected melting point in a sealed tube of 
about 355 degrees Centigrade, (b) hydrates of this compound and (c) 
salts thereof. 





thin 
A compound having the formula 
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A salt of a compound having the formula: ; 


] 
Cl 
Cl Ci 
Cl Cl 
Cl 
Cl 
5B 


A hydrate of a compound having the formula: 


Cl yo) 
Cl 
Cl Cl 
Cl Cl 
Cl 
Cl 


REMARKS | 
It is desired to thank the Examiner for the cordial interview 
recently afforded applicants’ attorney. The careful consideration of 
applicants' problems at that time is gratefully appreciated. 





As will be noted from this amendment, the structural formula has 


now been conclusively determined by the inventors and is as follows: 
| 


] O | 

Cl | 

C Cl | 
| 

C Cl | 
1 | 

1 | 


It is regretted that the structural formula was not known at an earlier 
time, and that it was impossible to know that the structural formula 

would be determined. Applicants' attorney has only recently been in- 
formed thereof. At the same time, the formula has not been known to 


the inventors and only very recently did they conclusively determine 
that it is as above. | 
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Each of the amendments to the application does not constitute new 
matter and may properly be entered under the authority of Ex parte 
Harris, 23 USPG 125 and Ex parte Harmon 86 USPQ 487. Further 
authority may be found in Patent file 2 574 519. All of these cases state 
that the structural formula upon being determined can be inserted in the 
application. This is being done in this application. It will be noted also 
that a hydrogen atom has been added to certain of the formulae in the 
specification. With the structural formula now being known, it may be 
known definitely that the hydrated material has the addition of an H,O 
to the known structural formula. This is believed to clarify the query 
of the empirical formulae appearing at pages 14, 15 and 16. 

The newly-submitted claims are clearly supported in the specifi- 
cation as filed and are clearly allowable over any art which has been 
cited. It is to be noted that the material is a ketone-type containing ten 
chlorine atoms therein and two double bonds, and the structural formula 
has been conclusively identified in the claims. As such, it is submitted 
that this formula and the claims are clearly allowable and such action 
is respectfully requested. 

It is again to be emphasized that applicants' attorney is extremely 
regretful of the fact that this information was not previously available 





since it would have cut down the extended prosecution necessary in this 
- application. However, it was unavailable to applicants’ attorney, 
assignee, their licensees, or to applicants themselves until very recently. 
Apology therefor is submitted. v 
It is submitted that this, application is now allowable and such action 
_ is respectfully requested. In the event that this application is not allow- 
able, it is respectfully requested that this amendment be entered for 
purposes of appeal. 
Respectfully y 


/s/ Dean Laurence | 
Attorney i 


Saint Johns, Michigan 
1953 October 8 
JBV je 4C 
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IN THE UNITED STATES PATENT OFFICE > 
Applicant: Earl T McBee et al 
Serial : 438 186 
Filed : 1951 July 23 
For  : COMPOSITION OF MATTER 


Hon Commissioner of Patents | 
Washington 25 DC | 


Sir: 
Herewith Supplemental Oath under Rule 67 in the above-identified 
application. ! 

Respectfully 


/s/ Dean Laurence 
Attorney 


| 

| 

* Ok OR Ok Ok : 
SUPPLEMENTAL OATH UNDER RULE 67 , 

EARL T McBEE and JACK S NEWCOMER, whose application for 
Letters Patent for an improvement in COMPOSITION OF MATTER, 
Serial 238 186, filed 1951 July 23, being duly sworn, depose and Say: 

THAT the subject matter of all of the amendments to the specifi- 
cation and claims of their application previously made (including new 
Claims 9, 10, 11 and 12) was part of their application, was invented 
before they filed their original application, above-identified, for such 
invention; and | 

THAT they do not know and do not believe that the Same was ever 
known or used before their invention or discovery thereof, or patented 
or described in any printed publication in any country before their 
invention or discovery thereof, or more than one year prior to their 
application, or in public use or on sale in the United States for more 
than one year before the date of this application; and I 

THAT said invention has not been patented in any foreign country 
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on an application filed by them or their legal representatives or assigns 
more than twelve months prior to their application in the United States, 
and has not been abandoned. 
/s/ Earl T. McBee 
State of Indiana ) oss 
County of Tippecanoe ) 
Sworn to and subscribed before me this 12th day of October, 1953. 


/s/ Phyllis Anne Hebein 
Notary Fublic 


My Commission expires: 2-6-57 


/s/ Jack S. Newcomer 
State of New York ) es 
County of Niagara ) 
Sworn to and subscribed before me this 19th day of October, 1953. 


/s/ Alice Young 
Notary Public 


My Commission expires: 3-30-54 
Saint Johns, Michigan 


1953 October 7 
JBV je 4C 


[ Mailed October 27, 1953, Pat. Div. 31] 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 


Washington 
Paper No. 9 
Dean Laurence Applicant: Earl T. McBee et al 
Bue ce Avenue Ser. No. 238,186 
St. Johns, Michigan Filed July 23, 1951 
For COMPOSITION OF MATTER 


Please find below a communication from 
the EXAMINER in charge of this application. 
/s/ Robert C. Watson 


Commissioner of Patents. 











81 
Plaintiff's 
_ Exhibit 1 
Responsive to amendment filed October 12, 1953, 
Additional reference relied on: | 


Gilbert et al 2,616,928 Nov. 4, 1952  - 260-586 
(Filed November 7, 1950) | 


(1) The final rejection has been withdrawn and the instant case 
is being reopened in view of the newly cited art above. Applicants’ last 
amendment has not been entered. | 

(2) Newly added claim 9 is rejected as unpatentable over Gilbert. 
et al, cited, who disclose a compound whose optical configuration makes 
it an enantimorph or mirror isomer of applicants' compound. As such 
the compounds are not considered patentably distinct. : 

(3) Claim 9 is further rejected as drawn to new matter. The 
citations relied upon by the applicants in their last correspondence, 
paper No. 8D, October 12, 1953, are not deemed in point, particularly 
"Ex parte Harris, 23 U.S.P.Q. 125" which is non-existent. Was Ex 
parte Harris 43 U.S.P.Q. 125 intended? If so, no relevancy is noted 
there either. Support for claim 9 is not deemed to be inherent in the 
original disclosure; this is especially true since applicants have had to 


amend their original empirical formula in order for it ito correspond to 
| 
| 
(4) Since the art which is newly cited is occasioned by applicants' 


the compound they now recite structurally. 


latest amendment this rejection is made FINAL. 


FWG/cjn Examiner 


IN THE UNITED STATES PATENT OFFICE | 
Division : 31 1953 Nov. 13 





1EDI1: 360:CKE:sjm 


Applicant :; Earl T. McBee et al. PRF 4-1-5117 


Serial : 238,186 
Filed : 1951 July 23 
For : COMFOSITION OF MATTER 
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Honorable Commissioner of Patents 
Washington 25, D.C. 

LETTER OF INQUIRY 
Sir: 

Please advise if a Supplemental Oath Under Rule 67 was recently 
received by the Patent Office in the matter of the above-identified 
application. 

This Supplemental Oath was mailed from our Saint Johns, Michi- 
gan Office 1953 October 21st. 

Respectfully, 
/s/ Dean Laurence 
Attorney 

The supplemental oath under Rule 67, referred to above was 

received October 23, 1953, and made of record on said date. 


/s/ N. Manuelstein 
Examiner 


IN THE UNITED STATES PATENT OFFICE 


Division eg 1954 April 12 
Applicant : Earl T. McBee et al FDL: 460:DL:cc 
Serial : 238 186 PRF 4-1-517 
Filed : 1951 July 23 

For : COMPOSITION OF MATTER 


AFFIDAVIT UNDER RULE 131 

EARL T McBEE and JACK S. NEWCOMER, being duly sworn, 
depose and Say: 

That they are the applicants in the above-identified application; 

That they did reduce to practice the invention defined in proposed 
Claim 13 of said application prior to 1950 November 7 in this country; 

That such reduction to practice included the following acts: 

A mixture of 1000 grams of chlorosulfonic acid and 1000 


grams of hexachlorocyclopentadiene was stirred vigorously for two 


hours at 90 degrees centigrade. Red crystals began to separate from 











f 
3 
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the reaction mixture after 0.5 hour. The thick reaction mixture was 
cooled to 3 degrees centigrade and maintained at that temperature for 
2 hours. The slurry was filtered through a sintered glass funnel to 
obtain the solid product which was washed with water and then with 400 
milliliters of petroleum ether saturated with product from a previous 
similar run. The dried product, amounting to 987 grams, was a white 
crystalline solid having a melting range of 143 degrees to 147 degrees 
centigrade. The product was recrystallized from petroleum ether to 
obtain the product having a melting point of 146-147 degrees centigrade. 

One hundred grams of the product so-prepared was then added to 
a solution of potassium hydroxide (300 grams) in methanol (850 milli- 
liters) at a substantially uniform rate over a period of 35 minutes. The 
temperature of the vigorous reaction was maintained at 55-65 degrees 
centigrade and the reaction product was diluted to two liters with water 
to form a clear solution. The diluted reaction product was then acidified 
with hydrochloric acid and a bulky, gelatinuous, white precipitate obtained 
thereby. The solid was filtered, dissolved in ethyl ether, some water was 
separated, and discarded, and the ether layer was evaporated to obtain a 
white solid. Carbon tetrachloride was added to the solid and the mixture 
evaporated to remove the remaining water. The crystals, after drying 
and recrystallization from carbon tetrachloride- acetone, sublimed at 
high temperature and had a sealed tube melting penne of about 355 degrees 
centigrade. 

Photostat copies are attached of pages numbered 1, 4, 5, 6, and 8 
from Progress Report No. 12 of Jack S. Newcomer and E. T. McBee, 
prepared by them in the ordinary course of their researches in the 
laboratories of the Chemistry Department of Purdue University at 
Lafayette, Indiana, evidencing the foregoing. 

Further, affiants sayeth not. 


/s/ Earl T. McBee 
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State of Indiana ) ae 
County of Tippecanoe ) 

Before me personally appeared Earl T. McBee, to me personally 
known, and being duly sworn, made oath before me to the allegations 
set forth herein on this 12th day of April, 1954. 


/s/ Phyllis Anne Hebein 
[SEAL] Notary Public 
My Commission Expires: 2/6/57 
/s/ Jack S. Newcomer 
State of New York ) 


County of Niagara ) 


Ss. 


Before me personally appeared Jack S. Newcomer, to me personally 
known, and being duly sworn, made oath before me to the allegations set 
forth herein on this 13 day of April, 1954. 


/s/ Alice Young 
[SEAL] Notary Public 


My Commission Expires: March 30, 1956 


Progress Report No. 12 
December 25, 1957 to February 28, 1947 


Hooker Electrochemical Company Fellowship No. 173 
Purdue Research Foundation and Department of Chemistry | 
Vv 


in cooperation with 


Hooker Electrochemical Company 


Jack S. Newcomer, Research Fellow 
E. T. McBee, In direct charge 


Discussion 

YIELD STUDY OF J.N.-63 
The encouraging results of preliminary insecticidal tests on J.N.- 

63, obtained by the action of chlorosulfonic acid on hexachlorocyclopenta- 

diene, have prompted a yield study of this reaction. The conversion has ! 

been increased progressively frum 44.3 to 45.3, 66.8, and 90.9%. The 


yield in the latter experiment was 95.5%. A brief summary of these 


experiments is presented in Table I. 
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Table I 
Action of C1SO,H on C on C,Cl. | 
Conditions 

Exp. No. Conv.,% Yield,% Temp.,C. Time, hrs. 
J.N.-63 44.3 --- 65-75 1.75 

161 45.3 90.9 75 2.75 

162 66.8 93.7 75 5.0 

163 90.9 95.5 90 2.0 


The yield data are based upon the quantity of hexachlorocyclopentadiene 
used and recovered. In each experiment, the product was filtered from 
the reaction slurry, thus producing a filtrate containing chlorosulfonic 
acid, unreacted hexachlorocyclopentadiene, and some J .N.-63. As 
demonstrated by Exp. No. J.N.-163, the filtrate may be processed by 
either of two methods. Method A involved the decomposition of the 
filtrate by ! 


| 
* * * | 
| 
i 


Exp. No. J.N.-161. Preparation of (C,)C1l, »SO,)C1H , 
The first preparation of (Cj C1249), ClH (Exp, No. J.N.-63) 

was performed by vigorously stirring a mixture of 500 g. (1.84 moles) 

of C.Cl. and 1,000 g. (8.62 moles) of C1SO, H for 1.75 hrs. at 65-75°. 

The conversion was 44.3%. Exp. No. J.N. i was performed by 

vigorously stirring a mixture of 1,000 g. (3.68 moles) of C.Cl, and 

1,000 g. (8.62) moles of C1SO,H at 75° for 2.5 hrs. At this time, red 

crystals had just begun to crystallize from the reaction mixture, which 

is a clear, maroon color. Oxides of sulfur are liberated throughout the 

reaction. Upon cooling the reaction mixture to 2°, sufficient red crystals 

had separated to form a thick slurry. Filtration and subsequent washing 

with water produced the white, crystalline product, which was contami- 

nated with an appreciable quantity of “51g The C cl, was removed 

by washing with 400 ml. pet. ether (90-100 °). The dried product 

weighed 530 g. The C1SO,H filtrate consisted of two phases of about 

equal density. Partial separation gave a yellow liquid, which was com- 


bined with the yellow organic layer obtained from the aqueous filtrate. 
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Distillation produced 183 g. of C,Cl.. The remainder of the C1SO,H 
filtrate was decomposed with ice to give 204 g. of C,Cl,.. The pet. ether 
filtrate was evaporated to give 103 g. of C,Cl, with dissolved * 
(C, oC}, 2503) C1H. The conversion and yield were 45.3 and 90.9%, 
respectively. 
Exp. No. J.N.-162. Preparation of (Cj pC, 980, des C1H 

A mixture of 1,000 g. (8.62 moles) of C1SOqH and 1,000 g. (3.68 
moles) of C 5Cle 
began to separate from the reaction mixture after 2.5 hrs. The product 


was stirred vigorously for 5 hrs. at 75°C. Red crystals 


and excess reactants were recovered as in Exp. No. J.N.-161 to obtain 
756 g. of (Cy 9C1, pS05),C1H, and 297 g. of C_Cl 
yield were 66.8 and 93.7%, respectively. 
Exp. No. J.N.-163. Preparation of (Cy (C1, 9S0x) ClH 

A mixture of 1,000 g. (8.62 moles) of C1SO3H and 1,000 g. (3.68 


moles) of C.Cl. was stirred vigorously for 2 hrs. at 90°C. Red crystals 


5Cle- The conversion and 


separated from the reaction mixture after 0.5 hr. The thick reaction 
mixture was cooled to 3° and maintained at that temperature for 2 hrs. 
The slurry was filtered through a sintered glass funnel to obtain the solid 
product, which was washed with water, and then with 400 ml. of pet ether 
(90-100°, saturated with (Cj Cl,9S0,),CIH. The dried product was a 
white, crystalline solid; 987 g., m.p. 143-147°. The C1SO,H filtrate 
consisted of one phase. No organic layer was present in the aqueous 
filtrate. Of the 804 g. of C1SO,H filtrate, 483 g. was distilled in a 


3 
Claisen flask at 750 mm. to obtain 405 g. of clear, colorless C1SO,H 
(b.r. 138-152°). Thus, of the entire filtrate, 674 g. of CISO,H is 


recoverable by this method. The rather large boiling range for the 
C1SO,H is attributed to the oxides of sulfur liberated during the initial 
portion of the distillation. These gases probably result from the action 
of C1SO,H on the organic material to form a tar, which is left as a 


residue. The tar does not react with water nor dissolve init. It is : 
significant that little or no sulfuric acid is formed in the reaction. These 
results show that 0.77 mole of C1SO,H is consumed per 1.00 mole of 


C,Cl,. Of the 0.77 mole of C1SO,H, 0.50 is accounted for by the sulfur 7 
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in the product and 0.27 is not accounted for on a quantitative basis. 
However, the only loss of sulfur containing compounds that could have 
occurred would be in the gaseous by-products. It was noted that consi- 
derable evolution of oxides of sulfur occurred during the course of the 
reaction. Hence, one can predict, with reasonable degree of assurance, 
that approximately 0.27 mole of C1SO,H is accounted for as gaseous by- 
product. It may be significant that for each atom of sulfur in the pro- 
duct, 0.5 atom of sulfur is liberated as an oxide. | 
IDENTIFICATION STUDY OF J.N. -63-(C, pCly 20,),,C1H. 

Chlorine and sulfur analyses on J.N.-63 indicated the formula 
(C, oc 9505), However, the isolation of chlorosulfonic acid from the 
pyrolytic products establishes the presence of hydrogen. On this basis, 
the formula is tentatively revised to (C, oC, 980.) CH. The following 


reactions have been performed. , 


| 
5~°6’ “107712” C1SO H, sulfur oxides 


3 
| 
(Cy oC, 2805) ,C1H KOR A (69.8gc1 KOC!__, B(68.8%C1) 


68.2%C1) “>> (71.3% C1) 
AICI, = ——~ D(60. 6%!) 
Crthg o | 


E(76.2%Cl F(61.3%Cl) (69. 84C1) 
KOH,CH,OH | NHEt, 


Heat Sl &y oe Ee | 


G(72. 0%C1) I 


Of considerable significance is the fact that none of the organic products 
contains sulfur. Products D,F, andI contain nitrogen. At present, the 
results obtained cannot be interpreted fully, although the increase in 
chlorine content and loss of sulfur in the preparation of A,E, and H, are 
of much significance considering the relatively high conversions that 
were obtained. These data show that (C, pC, 280.) ,,C1H does not con- 
tain a sulfur linkage between C, units, but rather it contains a sulfur 
linkage with a C, junit or between C, , units. Thus, the pyrolysis of 
J.N.-63 to hexachlorocyclopentadiene must occur by carbon-carbon 
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fission. This is interesting in view of the stability of the dimer of 
hexachlorocyclopentadiene toward pyrolysis. The ease of elimination 
of sulfur suggests 

* * * 
Experiment No. J.N.-171. Action of alcoholic alkali on (Cy gChy 2805), 
Product A. 

During a period of 35 min, 100 g. of (Cy 9C1, 2S0,),,C1H was added 
to a solution of 300 g. potassium hydroxide in 850 ml. methanol. The 
temperature of the vigorous reaction was maintained at 55-65°C. by the 
regulated addition of (C, 0 Cl, 950, )CiH. The resulting solution was 
diluted to 2 1. with water, but no solid precipitated. Upon acidification 
with hydrochloric acid, an extremely bulky, gelatinous, white 
precipitate formed. After suction filtration and pressing, the resulting 
cake occupied the volume equivalent of a 4-1 beaker and about half that 
of a 3-1. beaker. The enormous amount of water was removed by dis- 
solving the cake in ether and separating the ether from the aqueous 
layer. Evaporation of the ether layer gave a white solid which formed 
a gel upon initial attempts to crystallize it from carbon tetrachloride. 
The small amount of remaining water was removed by boiling a solution 
of the solid in carbon tetrachloride for about an hour. Recrystallization 
gave white crystals (64 g., sublime without melting at high temperature, 
69.3,69.8%Cl). The product gave a negative qualitative test for sulfur. 
Experiment No. J.N.-172 Action of diethylamine on (C SO.) _.C1H Cl1H. 

Product F. 

Twenty grams of diethylamine was added dropwise to a solution of 
15 g. (C, oC}, 2503) ,,ClH dissolved in 125 ml. of methanol. The resulting 
solution was diluted with water to precipitate the product, which was 


10c412 


filtered and crystallized from carbon tetrachloride. The white needles 
(9g., 61.3, 61.5%Cl) decompose gradually above 150°C. without melt- 
ing. The product gave a positive qualitative test for nitrogen, but a 


negative test for sulfur. This material tends to form a gel with water, 
but not 
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IN THE UNITED STATES PATENT OFFICE | 
Division : 38 ! 
Applicant : Earl T McBee et al 


Serial : 238 186 
Filed : 1951 July 23 
For : COMPOSITION OF MATTER 





Hon Commissioner of Patents 
Washington 25 DC 


AMENDMENT UNDER RULE 116 
Sir: | 
In response to the Office Action mailed 1953 October 27, please 
amend as follows: | 
In the Specification: : 
Page 2, line 26: cancel "any" : 
Page 7, line 3: change "bases" to ---basis---. 
Page 9, line 3: cancel ''Upon cooling the pot residue to room". 


line 4: cancel "temperature, the product solidified as 
| 


a tan solid.". : 

Fage 14, line 25: cancel "Cj gHCl, 59," and insert therefor 
---C, gHaCl, 90o---- | 

Page 14, line 30: Cancel "Cy HCl, 90," and insert therefor 
ao Bgl g@a- | 

Page 15, line 2: cancel "C4 Qo pK" and insert therefor 
~~~C, Cl, pO. KH---. 

line 3: cancel "C4 HCl, 99," and insert therefor 
~--C, pHaCl, 99,--- : 

line 11: cancel "C1 HCl, 99," and scala therefor 
i | or ka ae 

line 13: cancel "C4 gHCl, 9." and meer therefor 
el a hae! a | 

line 14: cancel "C4 HCl, 95" and insert therefor 
~--C, 9 H,C1, 9Oo---- | 


| 
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‘Page 15, line 20: 
line 22: 


line 28: 


line 29: 


Page 16, line 1: 


line 8: 


line 11: 


-line 12: 


line 13: 


line 21: 


line 27: 


line 28: 


line 29: 


In the Claims: 


Claims 5-8, inclusive, are all of the claims presently pending in 


90 


cancel "C4 QHCl, 925" and insert therefor 


~~ Cy pH) Cl 99, - 


cancel "C4 QHC1, 995" and insert therefor 
~~ 7 Cy pHa Cl 90 - 


cancel "C4 gHCl, 99," and insert therefor 


~7-C, pHyCl, 99 


2° e 


cancel "C, ,H,,Cl,,.O,N" and insert therefor 


14°12~°10 ~2 


Oa ge 


cancel "C4 gHCl, 90,” and insert therefor 


~~~ Cj yp Hy Cl, 9O,- 


cancel "C 4p HCl, 99," and insert therefor 


~-7 Cj HyC1, 995---- 
cancel C1 QHCl, 90, and insert therefor 


=e Hg @hyg@5>-- 


cancel "C4 QHCl, 90." and insert therefor 


wo Gy gto gP--~+ 


cancel "Cj QHC1, 99,” and insert therefor 


~~ -€y gHaCl, 9Oo- 


cancel "CHCl O,"’ and insert therefor 


10 ~2 
---C, 9 HyC1, 99 - 


a ° 


cancel "Cy HCl, 905" and insert therefor 


es Car tales | as 


cancel "Cj QHCl, 90," and insert therefor 
ang, 


10 Heo) 9P2---- 


cancel "C4 gHCl, 59," and insert therefor 


a ae ae 


the above-identified application. 


Please insert the following claim for purposes of appeal: 
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432 

A composition of matter which has the following characteristics: 
it is a white crystalline solid having a sealed tube corrected melting 
point of about 355 degrees centigrade, it behaves as a weak organic acid, 
is very soluble in polar organic solvents, substantially insoluble in non- 
polar organic solvents and has the approximate formula Ci0° 19° and 
is preparable from a compound having a melting point of approximately 
146-147 degrees centigrade, formed by the reaction of hexachlorocyclo- 
pentadiene with chlorosulfonic acid, by treatment with alcoholic alkali 
and acidification and dehydration. 

REMARKS | 

The interview of 1954 April 16 is acknowledged with thanks. At 
the interview it was agreed the above changes in the specification would 
be acceptable. It was also agreed proposed Claim 13 would be entered 
for purposes of appeal. 

The proposed claim follows substantially the language of the claim 
indicated as probably allowable in the Advisory Office Action mailed 
1953 September 30 and is supported, as to characterization of the com- 
position, particularly at page 1, line 20, et seq., of the specification, 
and as to the method whereby it can be prepared by preparation 1 as 
described on page 11, beginning at line 11, and in Example 9, beginning 
at line 5 of page 12. Reference is made for further description of the 
starting compound to Fatent 2 516 404 of the same any ieants and page 
11, line 29, et seq., of the specification. 

A Rule 131 affidavit is submitted herewith co 1950 Novem - 
ber 7, the filing date of Gilbert et al 2 616 928, the only reference now 

standing in the application. 

It is clear from inspection of Applicants’ patent 2 516 404 that 
Applicants had reacted alcoholic alkali with the compound of patent 
Claim 7, and acidified the same and dehydrated it during sublimation, 


| 
see column 3, line 45 et seq. It would thus appear that; Applicants 





clearly reduced to practice the subject matter of proposed Claim 13 and 
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this disclosure in their prior patent is a positive indication of invention 
by Applicants before the filing date of the Gilbert et al reference. 

Claim 13 is submitted to be definite. The product is characterized 
by properties and empirical formula, and a procedure is set forth for 
making it. The fact that it may be prepared by other procedures, as 
evidenced by description of several such procedures in the specification 
of Applicants, it is not considered material on the issue of accurately 
defining the product whereby the public may know the precise limits of 
the subject matter from whichit would temporarily be precluded by the 
grant of the claim to Applicants. The situation here is submitted to be 
controlled by Ex parte Smith, 43 USPQ 157 and not by Ex parte Lighty, 
64 USPQ 430. 

Entry of Claim 13 is solicited for purposes of appeal. 

The claims in the application are 5, 6, 7, 8 and 13. 

Respectfully 


/s/ Dean Laurence 
Attorney 


1954 April 19 


[ Mailed May 5, 1954, Pat. Div. 38] 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 


Washington 
Paper No. 14 
Dean Laurence Applicant: Earl T. McBee et al 
se ties Ave. BEF: Nos 238,186 
St. Johns, Mich. Filed July 23, 1951 
For COMPOSITION OF MATTER 


Please find below a communication from 
the EXAMINER in charge of this application. 


Robert C. Watson 
Commissioner of Patents. 
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Responsive to amendment and affidavit filed Apr! 21, 1954. 

Applicants' amendment under Rule 116 (Apr. 21, 1954) has been 
entered since it is considered to place the instant case in better condi- 
tion for appeal. The Examiner notes that Applicants have appealed 
under Rule 191 from the final rejection of claims 5, 6, , 8 and that 
appeal is taken on newly-submitted claim 13. Because of a typographical 
error committed in the final rejection of Oct. 27, 1953, Applicants were 
given to believe that the amendment dealt therewith had not been entered, 
that claims 5-8 remained in the case and that the amendments to the 
specification had not been entered. This conclusion is further substan- 
tiated by the fact that Applicants have reiterated said amendments to the 
specification in the above-mentioned amendment under Rule 116 (Apr. 21, 
1954). In view of this confusion and in order to clarify the record, it is 
felt it would be best to treat the amendment dated Oct.' ‘12, 1953, paper 
No. 8/D as not having been entered. : 

Such a procedure would relegate the record to the final rejection 
of June 17, 1953, in which claims 5-8 were rejected as indefinite and 
improper product claims. Newly-added claim 13, mentioned above, is 
also subject to the same grounds of rejection. It is the Examiner's 
opinion that the present action clarifies an otherwise inconsistent 
record. ! 

Applicants' affidavit under Rule 131 is considered adequate to 
antedate the Gilbert et al reference (2,616,928) relied on in the Office 
action dated Oct. 27, 1953. Accordingly, said reference is no longer 


relied on as anticipatory of the present claims. 


FWGuay /aw : Examiner 
| 
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[Mailed July 27, 1954, Pat. Div. 38] 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 


Washington 
Paper No. 16 
In re application of ) 
Earl T. McBee et al. ) Appeal No. 423,72 
Ser. No. 238,186 ) Before the Board of Appeals 
Filed July 23, 1951 ) 


For COMPOSITION OF MATTER ) 


Mr. Dean Laurence for appellants. 





EXAMINER'S ANSWER 


This is an appeal from the final rejection of claims 5-8 and 13. 

A corrected copy of the appealed claims appears on page 1 of 
applicants’ brief. 

The final rejection is not based on prior art but on indefiniteness 
and impropriety. 

DESCRIPTION OF THE INVENTION 

Hexachlorocyclopentadiene has been reacted with sulfur trioxide 
to form a compound of the approximate molecular formula C1 9H,038C1, 
having a melting point, in the solid state, of about 146 to 147 degrees 


2 


centigrade (cf. claim 7, U.S. Pat. 2,516,404 granted to present appli- 
cants). Applicants have now discovered that said compound having a 
m.p. of about 146-7 degrees centigrade may be used to prepare new and 


useful compounds. These new compounds are now being claimed in this 


application which also discloses several methods for preparing same. 





4 
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BASIS FOR FINAL REJECTION : 

Applicants have attempted to claim their compounds by reciting 
their characteristics (see claims 5-8) or by reciting both the character- 
istics and a process which may be employed to obtain products having 
said characteristics (see claim 13). Claims 5-8 have been rejected as 
being indefinite and improper product claims. Since the structure of the 
product is not known, it must be defined by its method of manufacture. 
Ex parte Fesenmeier, 1922 C.D. 18; Ex parte Serini et al., 68 U.S.P.Q. 
282. Claim 13 is subject to the same rejection and is further objection- 
able in the language "is preparable from," which language is considered 
indefinite and improper in that it fails to limit the methods employable 
to produce the desired product. Consequently, claim 13 is considered 
as indefinite as claims 5-8. | 

ARGUMENTS | 

Claims 5-8 and 13 are deemed indefinite and improper for the 
reason that the product characteristics as recited are not considered 
adequate to particularly define said product. Expressions such as " it 
behaves as a weak organic acid," "is substantially insoluble in non- 
polar organic solvents," etc. are not regarded as definitive enough to 
aid in supplying a composite picture of the compound claimed. Appli- 
cants' arguments in their brief, pages 4 and 5, on this score have been 
carefully considered but are not deemed persuasive for the reason just 
given. 

Claim 13 is rejected on the same grounds and for the same reason. 
Furthermore, the statement "is preparable from" renders said claim 
unlimited in scope as to the processes of preparing the compounds in 
question. As such, claim 13 is not deemed a true product by process 
claim; in fact, it differs from claims 5-8 only in suggesting a method 
for preparing the compounds. Arguments by applicants to the effect that 
their specification discloses several processes for preparing the instant 
compounds do not appear to provide proper support for a claim that 


reads on any method of preparing the instant compounds. It wouid seem 
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to be extending the doctrine of Ex parte Smith (cf. pages 8-11, appli- 
cants' brief) to draw an analogy between the expressions "'substantially 
identical with" and "is preparable from" since the former phrase does 
not render the methods of preparing the product unlimited, i.e., there 
is but one method recited for obtaining the product. Another objection 
to claim 13 is that while the phrase "is preparable from" resembles a 
modification of the scope it actually does not modify it whatsoever. 
The instant case is also readily distinguishable from Ex parte Smith in 
that the claims in the latter teach the characteristics of the product 
claimed as well as a definite method for preparing same. Claim 13 is 
not so limited as to the method for preparing the product. Ex parte 
Lichty, 64 U.S.P.Q. 430, particularly refers to the fact that the phrase 
"substantially identical with’ in the claims of Ex parte Smith is not 
necessary in said claims, but that said phrase is additional matter. 
In short, Ex parte Lichty recognized a distinction with a significance, 
the significance being that the phrase in question did not render the 
claim indefinite. In the last analysis, it is the Examiner's position that 
"is preparable from" renders claim 13 indefinite and improper. 

It is respectfully submitted that the above rejection is sound and 
should be affirmed. 


/s/ F.W. Guay 
Examiner, Div. 38 


DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
Washington 
Paper No. 17 
December 16, 1954 


Dean Laurence 

Box 151 

One Clinton Ave. 
St. Johns, Michigan 
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NOTICE OF HEARING 

The case of Earl T. McBee et al. 

Appeal No: 423-72 | 
Serial No.: 238,186 

will be heard by the Board of Appeals on the 

8th day of December, 1955. 


The hearings will commence at 9:30 A.M. and as soon as the 


1 
| 


argument in one case is concluded, the succeeding case will be taken up. 
The time allowed for argument is thirty minutes. 
By special leave, obtained before the argument is commenced, the 
time may be extended. : 
Very truly yours, 


/s/ Robert C. Watson 
Commissioner of Patents 


PLEASE REFER TO APPEAL NUMBER IN ALL COMMUNICATIONS 
COINCERNING THIS CASE 


IN THE UNITED STATES PATENT OFFICE 
Division : ol 1955 December 6 


Applicant : Earl T. McBee et al. | FDL:160:DL:kw 
Serial : 238 186 'PRF 4-1-517 
Filed : 1951 July 23 

For : COMPOSITION OF MATTER 


Honorable Commissioner of Patents 
Washington 25, D. C. : 


Sir: 


ASSOCIATE POWER OF ATTORNEY 
UNDER RULE 34 


Dean Laurence, being the attorney of record in the above -identified 
application, hereby appoints Winston E. Miller (Registration Number 
17 054) whose address is Saint Johns, Michigan, as associate, to inspect 
the file, to prepare and file amendments, and to conduct all business in 


the Patent Office relating to the prosecution of the said application. 
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PLEASE ADDRESS ALL COMMUNICATIONS TO DEAN LAURENCE, 
SAINT JOHNS, MICHIGAN. 


Respectfully, 


/s/ Dean Laurence 
Attorney 


[ Mailed December 19, 1955, U. S. Patent Office, Board of Appeals] 


Paper No. 19 
Appeal No. 423-72 


Hearing: 
December 8, 1955 


IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Earl T. McBee and 
Jack S. Newcomer 





Application for Patent filed July 23, 1951, Serial No. 238,186. 
Composition of Matter. 


Dean Laurence and Winston E. Miller for appellants. 


This is an appeal from the action of the examiner finally rejecting 
claims 5, 6, 7, 8 and 13, which are all of the claims pending in the case. 

Claim 13 is reproduced as illustrative. 

13. A composition of matter which has the following characteristics: 
it is a white crystalline solid having a sealed tube corrected melting point 
of about 355 degrees centigrade, it behaves as a weak organic acid, is very 
soluble in polar organic solvents, substantially insoluble in non-polar 
organic solvents and has the approximate formula C5 90140° and is pre- 
parable from a compound having a melting point of approximately 146- 

147 degrees centigrade, formed by the reaction of hexachlorocyclopenta- 
diene with chlorosulfonic acid, by treatment with alcoholic alkali and 
acidification and dehydration. 


é 
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The appealed claims are addressed to an assertedly novel com- 





pound and the sole question presented is that of adequacy of definition of 
that compound in accordance with 35 U.S. Code (1952 Ed.) Section 112. 

Appellants have discussed appealed claims 6 and 13 as typical and 
as determinative of the issues here presented. Claim 6 is identical with 
the first portion of claim 13 as written above, down to and including the 
formula in line 7. Appellants refer to claim 6 as defining the melting 
point and the molecular or empirical formula of the compound. It is 
asserted that organic compounds may be sufficiently identified by such 
properties. The claim also refers in very general language to the 
solubility of the compound and includes the statement that the compound 
is similar in some properties to organic acids. The record of this case 
does not warrant an assumption that the melting point and molecular 
formula are significant identifying elements. The claim refers to the 
melting point as "about 355°C." The table on page 6 of the specification 
gives figures obtained in determining the melting point of several 
samples of the claimed compound. These figures range from 331 to 
351 for the first softening point; 351 to 355 for the meniscus, and 352 to 
361 for the first crystals. It appears therefore that the qualifying term 
“about"' is intended to include a variation of up to 5° above or below the 
figures specified. We do not believe that it can be seriously asserted 
that a melting point range as wide as indicated defines an identifying 
characteristic. : 

The molecular formula in the claim refers to the presence of 10 
carbon atoms, 10 chlorine atoms and 1 oxygen atom. The original speci- 
fication stated the formula as also including an additional atom of hydro- 
gen and of oxygen. Since the molecular formula now specified in claim 6 
is not derivable from the original specification, it cannot be asserted 
that the claimed formula constitutes essential identifying information. 
The statement of the molecular formula is qualified by the term "approxi- 


mate". Qualifying terms of this character are normally employed in 





claims to compositions of matter and are generally acceptable as pro- 
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viding for insignificant variation from particularly named limiting 
amounts. The reasoning ordinarily employed in justifying such qualify- 
ing terms is inapplicable to a molecular formula since a molecular 
formula represents a stated number of atoms of each of the kinds indi- 
cated and there can be no variation by a fractional portion of an atom. 
The word "approximate" used in connection with the formula specified 
in claim 6 can only have significance as indicating that the formula may 
be varied by a whole number of any one or more of the three kinds of 
atoms indicated. Such a variation wholly destroys any identifying signi- 
ficance in the formula. Since the molecular formula claimed was not 
originally disclosed, and since the statement of the molecular formula 
in the claim is qualified in a manner to render such formula meaning- 
less, we must hold that statement in the claim in this respect is without 
identifying significance. 


The general statement of solubility, as very soluble in polar 


organic solvents,and substantially insoluble in non-polar organic solvents, 


_ is so broad as to obviously include many compounds of entirely different 
characteristics. The same observation is applicable to the expression 
"behaves as a weak organic acid". There is no assertion the compound 
is in fact an organic acid and the statement in question is indefinite. It 
is accordingly our conclusion that claim 6 is properly rejected as not 
adequately defining the subject matter involved. 

Claim 13 differs from claim 6 in the addition of a statement in 
general language of the procedure required to prepare the claimed com- 
pound and introduced with the term "is preparable from". The examiner 
holds that this statement of process is not an adequate statement of the 
process and moreover does not confine the claim to products produced 
by the process. The general rule suggested in Ex parte Fesenmeier 
1922 C.D. 18; 302 O.G. 199 to the effect that a product may be defined 
in terms of the process of preparing it ordinarily requires the claim to 


be couched in such terms as to adequately define the process and con- 


fine the claimed subject matter to products of the process. This isa 
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generous rule which permits an inventor to claim a product which he is 


> unable to adequately identify apart from the process. To permit claims 
° in broad enough language to include products of similar character pre- 
ey pared by other processes would in general require workers in the art to 


determine the identity of the product where the inventor himself has 
been unable or unwilling to do so. Appellants rely on EX parte Smith, 
43 U.S.P.Q. 157 in support of their position with respect to the use of 
the term "preparable from"’. The examiner relies on Ex parte Lichty, 
64 U.S.F.Q. 430 and Ex parte Serini et al., 68 U.S.F.Q. 282 in support of 
a contrary position. | 

We have studied these decisions with care. The Ex parte Smith 
case represents an exceptional situation in which it appears that the 
balance of the claim substantially identified and defined the novel com- 
position, the added statements concerning process being unnecessary 


from the standpoint of such identification. We are of the opinion that 





the decisions cited by the examiner provide a more adequate statement 

of the law applicable to situations of this character. Claim 13 is there- 
fore in substance a combination of two different and inadequate definitions 
of the novel chemical compound. We have sufficiently discussed the 


statements of the characteristics in connection with our discussion of 





claim 6. The process recited in claim 13 is not sufficiently definite to 
insure the preparation of the chemical compound in question and the 
further broadening of the claim 6 referring to compounds of a character 
which are "preparable" by the stated process would place the burden of 
adequately identifying the compound, which appellants have been unwill- 
ing or unable to identify, on other workers in this art. The rejection of 
claim 13 as indefinite and not adequately defining the subject matter will 
be sustained. | 

It is apparent from the terms of the claims themselves that claims 
5, 7 and 8 are subject to the same considerations as claim 6. 
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The decision of the examiner is affirmed. 


/s/ E.W. Geniesse ) 

Examiner-in-Chief  ) 

/s/ C.S. Duncombe BOARD 
Dean Laurence Examiner -in-Chief ) OF 
Box 151 ; APPEALS " 
One Clinton Ave. /s/ B t Henkin ; 
St. Johns, Michigan Examiner-in-Chief ) 

(Acting) ) 


December 19, 1955 
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The present invention relates to a novel com- 
position of matter, the compound of the molec- 
ular formula C10H20:SCli, and to a method 
for the preparation thereof by the reaction of 
chlorosulfonic acid and hexachlorocyclopentadi- 
ene. The new compound, having the approxi- 
mate molecular formula C1eH20;SChi, is a power- 
ful insecticide, showing exceptional activity 
against the milkweed bug and the sweet potato 
weevil as well as other undesirable insects. 

It is an object of the present invention to pro- 
vide a novel composition of matter, the compound 
having the approximate formula C10oH203SCli2. 
Another object of the present invention is the 
provision of a process for the preparation of 
the novel compound of the approximate formula 
CreoH2O03SClhiz. An additional object of the in- 
vention is a provision of a method for the prepa- 
ration of the novel compound C10H203SCluz from 
hexachlorocyclopentadiene. A still further object 
of the present invention is the provision of a proc- 
ess for the preparation of the novel insecticide 
CieH203SCliz by the reaction of hexachlorocyclo- 
pentadiene and chlorosulfonic acid. Other ob- 
jects of the invention will become apparent here- 
inafter. 

The method of the present invention essen- 
tially comprises the reaction of hexachlorocyclo- 
pentadiene and chlorosulfonic acid. The reac- 
tion may be performed by mixing the reactants 
at room temperature and heating to the most de- 
sirable reaction temperature; by adding the 
chlorosulfonic acid to the hexachlorocyclopenta- 
diene at a desirable reaction temperature; or by 
adding hexachlorocyclopentadiene to the chloro- 
sulfonic acid at a desirable reaction temperature. 
Any suitable manner of admixing the reactants 
may be employed, and any variation of the above 
steps is likewise suitable procedure. Agitation of 
the reaction mixture is preferably employed to 
ensure satisfactory contact of the reactants, and 
is desirable for the attainment of highest yields 
of product. 

The temperature range for the reaction be- 
tween hexachlorocyclopentadiene and chloro- 
sulfonic acid is anywhere between about 30 and 
170 degrees centigrade, with the range between 
about 70 and 120 degrees centigrade being pre- 
ferred. At temperatures below about 45 degrees 
centigrade, the reaction rate is quite slow, while 
at temperatures of about 75 degrees centigrade, 
@ conversion of about 67 per cent may be ob- 
tained in a period of 5 hours. At a temperature 
of about 90 degrees centigrade, a 91 per cent con- 


version and a 96 per cent yield have been ob- 65 no way to be construed as 
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Although only only approximately 0.77 mole of 
chiorosulfonic ‘acid appears to be consumed per 


rosulfonic acid for every 1000 grams of hexa- 
chlorocyclopentadiene, as, in’ this manner, 
fluidity of the reaction mixture: is conveniently 
maintained. Thus, the mole ratio of chlorosul- 
fonic acid to hexachlorocyclopentadiene may be 
varied from 0.77 to 1.0 to several moles of chioro- 
sulfonic acid for each mole ee 
pentadiene. However, an excess of the chloro- 
sulfonic acid is usually employed. Other ratios 
of chlorosulfonic acid and hexachlorocyclopenta- 
diene may be used if desired and, instead of in- 
troducing the chlorosulfonic acid directly into 
the reaction as such, it may be produced in situ. 

An inert medium may also be employed for the 
reaction, although such is not necessary if an 
excess of chlorosulfonic acid is used. The reac- 
tion may be conducted conveniently without the 
presence of a solvent, and therefore, while a 
solvent may be employed, such is usually only 
used when it is desired not to employ an excess af 
chlorosulfonic acid. 

The products of the reaction may be recovered 

product, 


30 and 100 degrees centigrade, or in other con- 
ventional manner. 

jhe following examples are given to {ustrate 

the practice of the present invention, but are in 




































































Example 1 


A mixture of 1000 grams ot chlorosulfonic acid 
and 1000 grams of hexachlorocyclopentadiene was 
stirred vigorously for 2 hours at 90 degrees centi- 
grade. Red crystals began to separ~te from the 
reaction mixture after 0.5 hour. The thick re- 
action mixture was cooled to 3 degrees centigrade 
and maintained at that temperature for 2 hours. 
The slurry was filtered through a sintered glass 
funnel to obtain the solid product, which was 
washed with water, and then with 400 milliliters 
of petroleum ether saturated with CioH203SCliz. 
The dried product, 987 grams, was a white 
crystalline solid having a melting range of 143 to 
147 degrees centigrade, and having the probable 
molecular formula CicoH:03SCluz. From the 
initial filtrate, 674 grams of chlorosulfonic acid 
was recovered by distillation. Recrystallization 
of the organic product from petroleum ether in- 
creased the melting point to 146 to 147 degrees 
centigrade. 

Ezamople 2 


A mixture of 1000 grams of chlorosulfonic acid 
and 1000 grams of hexachlorocyc!opentadiene was 
stirred for 5 hours at 75 degrees centigrade. Re- 
covery of the product, performed as described pre- 
viously, produced 756 grams of white solid, having 
the probable molecular formula C1eH203SChiz. 


Properties of C1oH203SCliz 


This material is an odorless, white, crystalline 
solid having a melting point of 146 to 147 degrees 
centigrade. It was found tocontain 19.06 per cent 


chlorine, and 5.09 per cent sulfur. Molecular 
weight determinations gave the values 611 and 
639. These data correspond closely to the molecu- 
lar formula CicH203SCliz, which has the following 
analysis: C, 19.11; H, 0.32; Cl, 67.8; S, 5.09; 
M. W., 627. The product is soluble in common or- 
ganic solvents, a saturated solution in petroleum 
ether (90-100 degrees centigrade) containing ap- 
proximately 6 per cent of C1oH203SCliz. It con- 
tains chlorine active toward silver nitrate and 
various alkaline reagents. For example, alcoholic 
alkali converts it to a water-soluble salt, which, 
upon acidification, forms a white crystalline acid 
having a very marked tendency to form a gel with 
water. This acid contains about 70 per cent 
chlorine, no sulfur, and has the property of sub- 
liming without melting at 740 millimeters of mer- 
cury pressure. The acid was converted to a com- 
pound containing nitrogen, and about 60 per cent 
chlorine by reaction with diethylamine. The 
nitrogen-containing product does not have a 
sharp melting point, but decomposes gradually at 
temperatures about about 160 degrees centigrade. 
The compound, CioH203SCliz, also undergoes re- 
actions with alcohols, such as methyl and ethyl 
alcohol and also with the following reagents to 
produce products as described: 


White 7. ae without melt- 
tains about 70 per cent 

no sulfar. 
White sold. Decomposes above 160 
degrees centigrade. Contains ni- 
a 61 er cent chlorine, 


no : 
White solid. Snublimes without 
melting. Contains 76 per cent 
chlorine, no sulfur. 


6 eo rai te Mezhonie aa, tadiene, chloro- 
3 distillation. ecid, sultor oxides, and 


mewwereconen 


carbon, 0.26 per cent hydrogen, 67.8 per cent 5 
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The compound C1eHz03SCl:: is highly effective 
in 0.5 per cent concentrations against the milk- 
weed bug and the sweet potato weevil, producing 
100 per cent kills in 48 hours. It has also shown 
activity against German roaches and aphids. The 
material has been formulated as a wettable dust, 
as an emulsion, and in solutions of the solvents 
commonly used for formulating insecticides. At 
concentrations of 1:8C0, this insecticide has 
shown 0 per cent injury to greenhous= cucumbers, 
tomatoes, and beans. 

The following is a tabulation of screening re- 
sults on the new compound, conveniently referred 
to as JN-63: 


Screening tests on JN-63 


Percent Mortality 
at 48 bours 





As 3 wettablo dust. 1:800 | Milkkwoed Bug.._..... 100 
DO! coasaseteuns 1:800 | German Roaches ee y.1) 
DOssnssz2sceses 1:800 | Sweet Potato Weevil 73 
DO vesweoncwaces 1:800 | Sweet Potato Weevil 73 

placed on sprayed 
DO iscznxsewcesx 1:1600 Bug........ 90 

As an emulsion ..... 1:400 |..... COs ciaccwiacnaacans 100 
DOs cwccstcooses 1:800 |..... OB ia asin cece: 100 
DO. secscossece 1:400 | Sweet Potato Weevil. o 
DO sccssessceres Ly. | a.” ne i} 


JN-63 shows activity against aphids on celery 


5 plants at concentrations of 1:400 and 1:800. 


Various modifications may be made in the 
method of the present invention without depart- 
ing from the spirit or scope thereof, and it is to 
be understood that we limit ourselves only as de- 
fined in the appended claims. 

We claim: 

1. The process which includes: mixing together 
hexachlorocyclopentadiene and chlorosulfonic 
acid at a temperature above about room tem- 
perature, to cause reaction between the hexa- 
chlorocyclopentadiene and the chlorosulfonic 
acid. , 

2. The process of claim 1, wherein the reaction 
is conducted at a temperature between about 30 
and about 170 degrees centigrade. 

3. The process of claim 1, wherein the reaction 
is conducted at a temperature between about 70 
and about 120 degrees centigrade. 

‘4. The process of claim 1, wherein an excess of 
chlorosulfonic acid is employed. 

5. The process of claim 1, wherein the product 
of the approximate composition Ci0H20;SClz is 
separated from the reaction product. 

6. A compound of the approximate molecular 
formula C10oH203SCluz, having a melting point, in 
the solid state, of about 146 to 147 degrees centi- 
grade, being substantially identical with the prod- 
uct formed by the reaction of chlorosulfonic acid 
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> | 7. A compound, having a melting point, in the UNITED STATES PATENTS 
solid state, of approximately 146 to 147 degrees  wnymber Name Date 
Y centigrade, formed by the reaction of hexachloro- 2,046,090 a _.___ June 30, 1936 
. cyclopentadiene and chlorosulfonic acid. 2,148,928 Meuron ............ Feb. 28, 1939 
EARL T. McBEE. S 2,240920 Werntz -__--__ _---- May 6, 1941 
* JACEK 8S. NEWCOMER. 2,337,552 Henke .._-....-_--.. Dec. 28, 1943 
2,382,038 Bruson —--------—- Aug. 14, 1945 
> — saan sy sis te FOREIGN PATENTS 
: ollowing references are of record | 
: fle of this . 10 Number Country ms 
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"The Encyclopedia of Chemistry” 
(By Clark & Hawley) 


capable of producing 
rsreane or, better, hydronium (H0* or H-H,0*) 


"Thhees ate well. over 100 ind oF acid, abat axe 
commercially available. They are prepared in 
several ways: (1) By the reaction of s salt with 
an acid of a higher boiling point than the acid 
sought. For example, sulfuric acid has a high 
boiling point and it ix stable. It reacts with chlo- 
tides to liberate hydrogen chloride which has a 
lower boiling point than sulfuric acid. Hydrogen 
— dissolved in water forms hydrochloric 


NaCl + H,80, + HC! + NaHiso, 
HCl + HO — H,O* + Cr. 


(2) The addition of water to an oxide, usually of 
& ponmetal (and called an acid anhydride): 

CO; + HO — H.COo, 

80; + H,O = H;S0, ’ 
(3) Special methods: Sulfuric acid is made by the 
chamber and the contact processes. Nitric acid is 
made by the catalytic oxidation of ammonia in 
the Ostwald proceas. Hydrogen chloride can alao 
be made by direct combination of the elements. 
The gas in egos dissolved in water to form 
bydrochlorie acid. 

The mineral acids include sulfuric (H380.), 
hydrochloric (HCI), nitric (HNO), and -pbor- 
phorie (H;PO.). Organic acids contain carbon, 
and usually contain the group or radical —COOH, 
called the carboxy! radical. Such acids are car- 
bezylie acids. Formic acid (HCOOH), acetic acid 
(CH;COOH), and propionic acid (C;H,COOH) 
are in this group. Acids with a larger number of 
carbon atoms such as palmitic (CisH:COOH) and 
stearic ‘(C;7H2»COOH), are acids that may be de- 
rived from fats and oils. Hence this entire group 
of carboxylic acids is called the fatty acids. Some 
monocarboxylic acids may be unsaturated such as 
acrylic (or propencic) acid (CHs=CHCOOBH) and 
oleic acid (C;:Hs;COOH). 

Pe ng sia og acids contain two carboxyl groups 

The simplest is oxalic acid (COOH- COOH), 
white solid, melting point 180°C as the dibydrate 
reget -2H0). This compound might also be 

called ethanedicic acid. acid, better 
known as malonic acid (COOHCH,COOH), m.p. 
135.6°C, is also in this group. 

Aromatie 3 


Seis 0 wacatees and te seme Gt 


mp. 208-208°C. 
anhydride, phthalic pacar Pg {C.H.(CO),0], is 
weed to polymerise with giyeerol to form.s useful 


ACIDS, MINERAL 


‘Phenol, sometimes called carbolic acid, (C.Hs- 
OH), is an organic acid that reacts with sodium 
hydroxide, a typical base, to form sodium phe- 
noxide (orsodium phenolate) and water. C,H,OH + 
NaOH — C,H,ONa + HO. In contrast to car- 
boxylic acids, phenols in general do not react with 
sodium hydrogen carbonate (bicarbonate of soda) 
(NaHCO,), but many carboxylic acids do. 

Amino acids are a group of 21 nitrogen-contain- 
ing acids that may be derived from the decompo- 
sition of complex proteins. They all contain at 
least one carboxy! group. 

Strong acids are those that are completely disxo- 
ciated into ions in water solution. Weak acids 
show small tendency to form ions. For example, 
the reaction HC] + HO — H,O* + Cl- goes 
practically to completion when hydrochloric acid, 
a strong acid, ix formed. Acetic acid solution 
CH,COOH + HO = CH,;COO- + H,;0* forms 
only a few ions, and itn properties are thone of a 
weak acid. In this senae, glacial acetic acid is 
even weaker than a solution of hydrogen acetate 
in water. Concentrated sulfuric acid is weak and 
dilute sulfuric acid is strong. 

The dixsociation of the firxt hydronium ion from 
ap acid in general proceeds more readily than a 
second. For example, H;PO, + HO — HOt + 
H;PO. is casier than H:P0O.- + HO — H,0* + 
HPO." ~, and far easier than HPO,-- + H;O — 
H,O* + PO. - >. 

The dinsociation constant (or ionization con- 
stant) for an acid ix a measure of the extent to 
which it forms hydrogen (or hydronium) (H* or 
H,0°*) ions in water solution. In the case of acetic 
acid 

[H*] X ICH, COO | 
[CH,.COOH] 

This dissociation constant has a larger value 
for strong acids than for weak onex. In caxes in 
which an acid dixsociates more than one hydrogen 
(hydronium) ion, the value for K, for the second 
hydrogen ion ix always smaller than that for the 
firnt. 


= 1.75 X 10° 


Evrent C. Weaver 
Croes-references: Acid Number, A:nino Acids, 
Carborylie Acids, Anhydrides, Acids (Mineral), 
Fatty Acids, Ions 


ACIOS, MINERAL 
Salfuric Acid 
The mineral acids are. sulfuric acid, nitric acid, 


ganic acids which are found in vegetable and ani- 
mal matter. 

Sulfuric acid is the most important of the min- 
eral acids, as shown by the production figures. 
One reason is that it is relatively cheap; the over- 
all figure for sulfuric acid sold in 1952 was about 
$17 a ton (in terms of 100% H;80,); another is 
‘eat Wy wating walfarie acid to tho ualteref the 
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MELTING POINT 


tertals; and 


se important additions tothe knowledge 


ming, steel construction, welding, and 
tactalworking. The Institute is active in asvisting 
the coal products industry to map its future apd in 
investigating recovery processes and methods for 
utilizing coal chemicals. Its work in petroleum 
chemistry and technology is recognized interna- 
tionally as authoritative. On other fellowships new 
ebemicals and proceuses are being evolved, new 
foods are being studied, novel products from corn 
and soybeans are being examined for possible com- 
mercial applications, textiles and paper are being 
w@ven wide research. New kinds of plastics, novel 
organic protective coatings. new types of floor and 
wall coverings, commodity standards, new sili- 
cones, better life preservers, new insecticides, and 
Dew medicinal agents are coming from still other 
fellowships. The work of Mellon Institute has 
added in many important ways to the progress of 
American technology and has aided in bringing 
many of industry's exploits to successful use by 
the armed forces... 

Seventific inquiry of chiefly or entirely a theoret- 
seal mature often results as a bypath of applied 
research. This fact has been brought out re. 
peatedly in publications that have come from 
programs relating tv problems of large scope, such 
a8 improved or new industries. Long-range applied 
investigations conducted in Mellon Institute. 
especially for bettering or extending sectors of 
manufacturing, evolve into the secquirement of all 
pertinent fundamentals and then the systematic 
employment of these essentials in contriving su- 
perior processes and products. Fellowship research 
of this kind, the very architecture of technology. 
has yielded by donor permission 2707 cont ributioas 
to the literature of science. 1910-1955, inclusive. or 
73% of the Institute’s total publications. 

Objectives. From its inception Mellon Insti- 
tute has maintained three principal objectives: 
the eonduct of productive research in both the 
pure aod applied sciences, the advanced training 
of research workers in the Gelds of their specializs- 
tioas, aad the dissemination of scientific informs- 
tion of comstructive value to the professions con- 
cerned and to the general public. Activating the 
community to a better appreciation of the sciences 


and their beneficial impact on human relations,. 


pointing out to industry where science and scien- 
tists can be of assistance, carrying forward inves- 
_ tigations relating to public needs, turning out 
skilled research men, Mellon Institute bas a long 
record as a creative organization for the service 
and edvantage of humanity. 

Mellon Institute as a national acience center 
‘constantly fosters the friendship of the profes- 
gions interested in its work. Contscts are main- 
organizations, many societies meet in the Insti- 
tute, and this communication adds valuably to 
the fertility of research in the. organization. Of 
similar ceeentiality are continyous and beipful. 


Die relati 
Wriiszasz A. Hanon 


Cwqso-coferences: Chemical Research 
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METRIG PORT 

The melting point or freezing point of 3 pure 
substance is the temperature at which ite cevstal~ 
are in equilibrium with the liquid phase at at. 
movpheric pressure. It is useally called the melting 
point whee the equilibrium temperature ix sp- 
proached by heating the solid. Ordinarily, there. 
fore, melting points refer to temperatures alive 
O°C. the melting point! of ice. 

Coaversion from the crystalline to the liquid 
state is invariably accompanied by the abxorptior: 
of a definite quantity of heat per mole, known 3. 
the molar beat of fusivn. For ice. the beat of fusion 
iv 79.7 ealories- per gram. Addition of heat to an 
intimate mixture of iceland water at 0°C will ther: 
fore result in the conversion of ove gram of ice tuo 
water for every 79.7 calories added. This chane-- 
the proportion of ice to water but the temperature 
of the mixture will remain at O°C as long a- ans 
tee remains. Thus for) s pure substance melting 
takes place at canstant temperature. 

The presence of dissolved impurity lowers the 
temperature of equilibrium between the crs +l. 
line and liquid phase: and therefore causes the 
melting to take place over a temperature range 
That is. a« the ice ervstals are melted. the Itjcr! 
phase becume~ more and more dilute with pe-pert 
to the impurity so that the equilibrium temper.- 
ture gradually rive. The temperature at which the 
last ice erystal« dixsppear is the melting-point of 
the mixture and is below the melting point of pure 
ice. 

Melting point determinativas have been pur- 
ticulariv useful to the organic chemict for ident 

cation and characterization of compounds and as 
a criterion of purity. For this purpoe <ufficient!s 
accurate determiostion< can usually be made i. 
means of the capillary method. which i. simp!- 
and rapid and whieb requires only 3 few milligram. 
of the material. A thin!walled gla« capillary co: 

taining a small amount of the tinely divides! <:er:. 
ple is immersed in s liquid bath the temperature: «+! 
which is slowly raised; at a cootrolled rate The 
melting is obverved vi«ually and the curre<ponding 
temperature recorded) A sharp melting poi: 
usually indicates high |purity. The melting oon 
can be used to identify an unknown compoutil 

For corroboration the! crthod of mized me!trn: 
points is often uxed. ALout equal parts of the tr:- 
known compound and of the substance having the 
same melting point. and therefore thoughe to tn 
the same compound,.sre intimately mixed and « 
capillary melting point determination is made «r: 
the mixture. If the unknown and the knowh com 

. the mixture will miele 


Lowering of the melting point by addition of 
impurities has been used to advantage in metal- 
largy im developing alloys for specialized us 
where the melting point is an important factor 
Thus, Wood's metal, which melts at 70°C. ix 3 
mixture of SO parts of bismath (mp.271°C:. 23 
parts of lead (m.p.. 327°C), 32.5 parts of tin (m.p . 
231.9°C), and 12.5 parts of cadmium (m.p. 321°C:. 


| 
| 
| 
| 
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Food Preducts. One of the economically most 
important extraction operations is the production 
of beet sugar, which currently accounts fcr about 
one-third of the world’s sugar production. By the 
use of countercurrent extraction, a dark impure 
solution eostaining as high as 12% sucrose is pro- 
duced. This syrup, by successive purifications and 
comeemtrations, may be proceased to recover as 
high as 85 or 90% of the sucrose originally present 
in the beets as achemically pure product. 

An extraction process that hus become of con- 
siderable importance in this country during the 
past few years is the manufacturing of soluble 
eofiee. products. By countercurrent extraction 
with hot water, practically all the solubles may 
be extracted from the roasted and ground coffee 
berries. This extract is ordinarily of such a con- 
oentration that it may be directly dried by drum or 
spray driers to produce the finished product. 

Metals Purification. Solvent extraction has 
been found to be the most satisfactory method of 
purifying uranium, thorium, and plutonium for 
atomic energy . Most of the extraction 
systems deectied in the literature have utilized 
agitric or hydrochloric acid solutions of the metals. 
The solvents utilised have been ethers or ether-like 
eompounds, acetone or other ketones, and hydro- 
earbon solutions of organo-phosphates such as tri- 
buty! phosphate. The metuls are usually recovered 
by re-extraction into water followed by a precipi- 
tation step of some sort. The use of volvent extrac- 
tion to purify various other metals is poasible, but 
ordinarily it is not economically feasible. 

Dennis D. Forey 
‘Crocse-references: Solvents, Solutions, Diffusion 


SOLVENTS 


A solvent is a material capable of dissolving 
another material (solute) to form a homogenous 
system composed of more than one chemical sub- 
stance: a solution. A solvent may be in any physi- 
cal state; however, the most common type solution 
ia the result of a solvent in a liquid state and a 
aolute in a solid or liquid state. 

Solvents are divided into two classifications 
based on polarity. Polar solvents (alcohols, ke- 
tones, etc.) have high dielectric constants. Non- 
polar solvents (hydrocarbons) have low dielectric 
constants. 

There are many types of solvents, based on the 

jeal composition. These general types and 
examples of each are listed below. 
Weter: Water alone or aqueous solutions of al- 
cobols, salts or other miscible materials. 
Hydrocarbons: Naphths fractions such as V. M. & 

P Naphtha or Mineral spirits. Aromatic mu- 

terials such as bensene, toluene or xylene. 
Alcohols: Metby! alcohol, Ethy! alcohol, Ethylene 


Ethers: Dimethyl ether, Ethylene glycol mono- 
ethyi ether. 

Ketones: Acetone, Metbyi ethyl ketone, Methyl 
isobutyl ketone.. 

Boters: Ethyl acetate, Butyl acetate, Buty! lac- 
tate.. : 
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Chlorinated Solventa: Chloroform, tetrachloro- 
ethane, monochlorobensene. 

Nitrated Solvents: Nitfomethane, Nitroetbane, 
1-Nitropropane, 2-Nitropropane, Nitrobensene. 

Amines: Monoethanolamipe, diethanolamine, py- 
ridine. 

Ligefied Gases: Ammonia, sulfur dioxide. 

The principal solvent-consuming products in- 
clude paints, varnishes, lacquers and inks; tex- 
tiles; and pharmaceuticals. Paints, lacquers and 
inks sre the largest, in view of the volume of paint 
peeded for exterior and interior coatings, lacquers 
and enamels for automobiles and furniture; and 
the ink used in the vast printing industry. 

The solvent power of a solvent for any given 
solute is the best criterion for determining its 
value in a process, assuming that other proper- 
ties such as evaporation rate, stability, odor, pur- 
ity or toxicity do not make it unsuitable. 

The solvent power of aromatic hydrocarbons is 
usually greater than that of aliphatic bydrocar- 
bons. There are numerous grades of hydrocarbons 
available, based upon their proportions of aro- 
matic and aliphatic materials. The kauri-butanol 
test is used as an arbitrary rating of aromatic con- 
tent. Kauri gum is readily soluble in buty! alcobol 
but insoluble in hydrocarbons. The kauri-butanol 
value is a measure of the volume of solvent re- 
quired to produce turbidity when added to a 
standard solution containing kauri gum dissolved 
in butyl alcohol. Naphtha fractions have a kauri- 
butanol value of about 30, while toluene has 105. 
The aniline point and mixed aniline point methods 
are also used to determine the proportion of. aro- 
matic material in hydrocarbon solvents. This 
procedure is based on the fact that at ordinary 
temperatures, aniline is a poor solvent for ali- 
phatic hydrocarbons and a very good one for 
aromatic hydrocarbons. The aniline test is con- 
ducted by mixing equal volumes of aniline and the 
solvent to be tested, heating until the nolution is 
almolutely clear and then couling gradually until 
the solution clouds. The temperature ‘at which 
the cloud occurs ix the eritical solution tempers- 
ture and is recorded ag the aniline point. 

Most industries have developed methods of 
evaluating solvent power for their own particular 
purpose; however, the dilution rate test used by 
the nitrocellulose Incquer industry is used’ uni- 
versally. The true (active) solvents for nitrocellu- 
lose are esters, ketoner, givcol ethers and nitro- 
paraffins, all of which are more expensive than 
hydrocarbon solvents. Hydrocarbons, in proper 
proportions, may be added to solutions of nitro- 
cellulose in uctive.solvents without deleterious 
effect. Excessive quantities of hydrocarbons wilt 
cause the nitrocellulose to gel and ultimately 
precipitate from the solution. For reasons of 
economics the highest practical proportion of hy- 
drocarbon must be used and the dilution ratio 
test is the basis for determining this quantity. 

Dilution ratio (sometimes called hydrocarbon 
tolerance) is the maximum number of unit volumes 
of hydrocarbon that can be added per unit volume 
of active solvent to cause the first trace of gelation 
to occur when the concentration of nitrocellulose 
in the solution is 8 grams per 100 milliliters. This 
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" Everett E. Gilbert, Flushing, N. Y. assignor to Allied 
Chemical & Dye Corporation, New York, N. Y. a2 
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3 Claims. (CL 260—648) 


This invention relates to a new method for preparing 
dodecachlorotetrahydro-4,7-methanoindene, a dimer of 


15 


hexachlorocyclopentadiene, by the reaction of phos- . 


phorus pentachloride with decachlorotetrahydro-4,7- 
methanoindeneone. 

Hexachlorocyclopentadiene dimer has been prepared 
in the past by the condensation of hexachlorocyclopen- 
tadiene with aluminum chloride as described in J. Am.. 
Chem. Soc. 71, page 954, March 1949, in the descrip- 
tion of which process no structure was assigned to the 
hexachlorocyclopentadiene dimer. 

I have now discovered the new process described below 
for preparing hexachlorocyclopentadiene dimer (dodeca- 
chlorotetrahydro-4,7-methanoindene). This compound 
is useful as an intermediate in carrying out chemical re- 
actions and as an insecticide. . 

The decachlorotetrahydro - 4,7 - methanoindencone 
which forms the starting material for my new reaction 
may be prepared, for example, as described in my co- 
pending application with Silvio L. Giolito, Serial No. 
196,123, filed November 17, 1950 now U. S. Patent 
2,616,928, by condensing two molecules of hexachloro- 
cyclopentadiene with the aid of sulfur trioxide to form 
a hexachlorocyclopentadiene-SO3 reaction product _and 
hydrolyzing the resulting reaction product to the ketone. 
It is believed to be the 2,3,3a,4,5,6,7,7a,8,8-decachloro- 
3a,4,7,7a-tetrahydro-4,7-methanoindene-l-one illustrated 
below, and usually exists in the form of a hydrate in a 
wide range of degrees of hydration. _ ; . 

The reaction as carried out according to my invention 
proceeds as follows: 


+ PCl;—— 


In the drawing, the single figure illustrates the infra- 
red spectrogram of dodecachlorotetrahydro-4,7-meth- 


anoindene. The dotted line A illustrates the spectro- 
gram of the dimer as prepared according to the process 
of my invention; the solid line B illustrates the spectro- 
gram of the dimer resulting as the reaction product of 
hexachlorocyclopentadiene with aluminum chloride. 
These spectrograms are substantially identical. Solid 
line C is the spectrogram of carbon disulfide used as sol- 


ce hexachlorocyclopentadiene dimer crystall 
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In carrying out the process of my invention, deca- 
chlorotetrahydro - 4,7 - methanoindencone, preferably in 
substantially anhydrous form or in as low a state of 
hydration as practicable, is reacted with phosphorus 
pentachloride to effect the replacement of the ketone 
group with chlorine, for example by mixing the react- 
ants and heating the mixture. The resulting oily reaction 
product is then cooled and in water, Ss erepoe 
izes an 
co Aa sp gpa A nen pc’ ggg Sea 

ith a liquid such as methanol which is a solvent .for 
-decachlorotetrahydro-4,7-methanoindeneone, but a non- 
solvent for the reaction product, \to dissolve any unre- 
acted decachlorotetrahydro-4,7-methanoindeneone which 
may be present. The crude dimer product may then be 
crystallized from a suitable solvent if desired, such as 
benzene, isopropanol or the like, and if desired may be 
further.. purified of residual decachlorotetrahydro-4,7- 
methanoindeneone, by first dissolving it in a hot hydro- 
carbon solvent such as benzene and then precipitating it 
out of solution by the addition of a hydrocarbon-mis- 
cible nonsolvent for the ! rotetrahydro-4,7- 
methanoindene, such as methanol, in which the deca- 
chlorotetrahydro-4,7-methanoindeneone is soluble. The 
product may be further purified if desired, by recrystal- 
lization from an aliphatic alcohol such as isopropanol. 
The resulting dodecachlorotetrahydro-4,7-methanoin- 
dene is a white, crystalline solid: which sublimes with- 
out melting at temperatures above about 240° C., is ap- 
preciably soluble in benzene, acctone, kerosene, carbon 
tetrachloride, etc. and while virtually insoluble in meth- 
anol, is appreciably soluble in thé lower aliphatic alco- 
hols having two or more carbon atoms, such as ethanol, 
isopropanol, etc., pointy at clevated temperatures. 

The quantity of PCls to be used in the preparation 
of the dimer is not critical, but for best yields should 
be at least the molecular equivalent of the decachloro- 
tetrahydro-4,7-methanoindeneone, ‘so as to furnish two 
chlorine atoms to replace the keto oxygen as indicated 
in the reaction above illustrated, and to react with any 
water of hydration present. Thus, although it is desir- 
able to use decachlorotetrahydro-4,7-methanoindencone 
starting material in as low a state of hydration as pos- 
sible, nevertheless, hydrated forms may be used if a 
sufficient quantity of PCls is employed to react with 
all the water of hydration as well as with the keto oxy- 
gen, forming POCls and HCl, and when the expression 
“equimolecular quantities” is used in the claims to de- 
scribe the proportions of reactants, it is to be understood 
to mean a quantity of PCls sufficient to react with the 
keto oxygen and also with the water of hydration pres- 
ent. However, as the use of excesses of PCls are not 
only wasteful, but entail handling of the troublesome 
HCI formed as a byproduct of the reaction of PCls with 
the water of hydration, it is preferable to dehydrate the 
decachlorotetrahydro-4,7-methanoindeneone as much 2s 
practicable before carrying out the reaction. In gen- 
eral, therefore, quantities of PCls: only slightly in excess 
of the molecular equivalent of the decachlorotetrahydro- 
4,7-methanoindencone as defined are desirable. 

The temperature to which the mixture of decachloro- 
tetrahydro-4,7-methanoindeneone | and PCls is heated 
should be at least about 70° C., preferably between about 
115° C, and about 160° C. The reaction is usually com- 
plete in a period of between about one hour and about 
six hours. The desired reaction product is separated 
from the resulting oily reaction mixture, for example by 
cooling and drowning in an excess of water, for example 
between about 5 and about 10 volumes of water per vol- 
ume of the oily reaction mixture, whereupon solid dodeca- 
chlorotetrahydro-4,7-methanoindene crystallizes and may 
be separated by suitable means such as filtration, etc. 
The resulting crude product is purified by washing with a 
solvent for Gecactiloconenaliycice 4 ,7-methanoindeneone, 
for example methanol. 

The hexachlorocyclopentadiene dimer prepared ac- 
cording to my invention, has the 1 spectrogram 
shown as dotted line A in the figure. It is identical with 
fee mcaead ty ceacte Lo le eit ~~ 

y reacting Ce) Opentadiene 
with aluminum chloride as described in J. Am. Chem. 
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Soc. 71, page 954, March 1949, as indicated by the infra- one which might be present, and dissolved in hot ben- 
red ote oaierst tate by the ice Com zene. The benzene solution was mixed with a large ex- 
densation method which is shown as solid line B in the cess of met to reprecipitate the product, which was 
figure. ! ‘ hig dried a he ree barponoend iis sopropencl. 
The infrared trograms shown in the figure were wo _ hexachlorocyclopentadiene dimer were 
prepared on a aaierd infrared recording spectropho- | obtained. An infrared spectrogram prepared from this 
tometer designed for measuring and recording the infra- procuchiwas found to correspond to that shown as broken . 
red transmission of solids, liquids and gases, comprising ine A in the figure and to be identical with the dimer 
a double infrared beam which scans the spectrum of hexachlorocyclopentadiene prepared by reacting hexa- 
through the wave length range 2.0 to 16 microns, one 10 chlorocyclopentadiene with aluminum chloride as de- , 
part of the beam passing through the sample under study. - scribed in J. Am. Chem. Soc. 71, page 954, March 1949, _ 
the other passing through a compensating cell. If the in physical properties as well as its infrared spectrogram, - 
sample under study absorbs radiation, the two beams be- shown as solid line B in the figure. : 
come unequal. The magnitude of this inequality is a While the above describes the preferred embodiments 
measure of the transmission of the sample of the particu- 15 of my invention, it will be understood that departures 
lar wave length. and the record of these differences withe | may be made therefrom within the scope of the speci- 
in the range of wave lengths scanned is the infrared fication and claims. 
: » recorded as an ink drawn linc on a chart [ claim: ' 
graduated in percent transmission as ordinates and in 1. A_ process for preparing. dodecachlorotetrahydro- 
wave length as abscissae. 20 4,7-methanoindene which comprises heating decachloro- 
Solid samples, such as the compound of my invention, tetrahydro-4,7-methanoindeneone with phosphorus penta- 
are conveniently measured in solution. The spectrogram chloride at temperatures between about 70° C. and about 
shown in the figures was measured by dissolving 0.5 160° C. for a period between about one hour and about 
gram of the solid in carbon disulfide and diluting to six hours. : 
10 ml. with the solvent. A small amount of the solution “5 2. A_ process for preparing dodecachlorotetrahydro- 
was then introduced into a liquid cell with sodium chlo- _—_4,7-methanoindene which comprises mixing decachloro- 
tide windows and sealed. The cell was placed in the tetrahydro-4,7-methanoindeneone with a quantity of PCls 
spectrophotometer in the path of one of the beams as at least the molecular equivalent of the decachlorotetra- 
described above. hydro-4,7-methanoindeneone and heating the resultant 
The infrared spectrogram of any chemical compound 30 mixture to a temperature between about 70° C. and about 
serves as an accurate means for identifying the com- 160° C. for a period of between about one hour and 
pound. It has been compared with a human fingerprint about six hours, cooling the resultant reaction mixture, 
in its ability to identify a compound with certainty. drowning the mixture in water and recovering solid do- 
The characteristic reproducibility of the infrared spec- decachlorotetrahydro-4,7-methanoindene. 
trogram of a given compound is duc to the facts that S~ 3. A process for preparing dodecachlorotetrahydro- 
when a molecule is excited by infrared radiation it ab- 4.7-methanoindene which comprises mixing substantially 
sorbs energy to a greater degree at some wave length anhydrous decachlorotetrahydro-4,7-methanoindeneone 
than at others, and that the amount of absorption de- with PCls and heating the resulting mixture to a tem- 
pends on the configuration and upon the linkages of the perature between about 70° C. and about 160° C. for 
atoms composing the molecule. Accordingly. this spec- #0 a period of between about one hour and about six hours, 
trogram identifics and characterizes the hexachlorocyclo- cooling the resultant reaction mixture, drowning the 
pentadicne dimer with certainty. mixture in water, recovering solid dodecachlorotetra- 
The following specific example further illustrates my hydro-4,7-methanoindene and purifying the crude prod- 
invention. uct by washing it with methanol, dissolving it in ben- 
E ! 45 zene and drowning the benzene solution in methanol to 
AINE precipitate the purified product and recovering the crys- 
Five parts of hydrated decachlorotetrahydro-4,7- talline dodecachlorotetrahydro-4,7-methanoindene. 
methanoindeneone, purificd by solution in methanol. : : 
precipitation with water and drying. were mixed with ws References Cited in the file of this patent 


21 parts of phosphorus pentachioride and the mixture 
heated for three hours at 125°-150° C. The resulting 
reaction mixture was cooled to 20° C. and drowned in 
water. The solid material which formed was filtered 
and water washed, then washed with methanol to dis- 
solve any unreacted decachlorotetrahydromethanoindene- 
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Certificate of Correction 
Reissue No. 24,397 November 26, 1957 
Everett E. Gilbert 

It is hereby certified that error appears in the above numbered patent 
requiring correction and that the said Letters Patent should read as corrected 
below. 

In the heading to the drawing sheet, line 2, and in the heading to the 
printed specification, lines 2 and 3, title of invention, for “PROCESS 
FOR PREPARING DODECACHLOROTETRAHYDRO-4,7-METHANO- 
INDENE”, each occurrence, read —PROCESS FOR PREPARING 
[DODECACHLOROTETRAHYDRO-4 7-METHANOINDENE] 4 HEY- 
ACHLOROCYCLOPENTADIENE DIMER—. 


Signed and sealed this 15th day of April 1958. 
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KARL H. AXLINE, ROBERT C. WATSON, 
Attesting Officer. Commissioner of Patents. 
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This invention relates to a new method for preparing 
Edodecachhlorotetrahydro-4,7-methanoindenc} a dimer 70 


product of hexachlorocyclopentadiene and sulfur trioxide, 
having the empirical formula C1eClieO. 

The hexachlorocyclopentadiene dimer of miy invention 
solvent if desired, such as benzene, isopropanol or the 
like, and if desired may be further purified of residual 


@-- --«=- 


W 
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chemical reactions and as an insecticide. 

The [[decachlorotetrahydro-4,7-methanoindencone] ke- 
tonic CygCl,gO compound which forms the starting mate- 
rial for my new reaction may be prepared, for example, as 
described in my copending application with Silvio L. 
Giolito, Serial No. 196,123, filed November 17, 1950, now 
U. S. Patent 2,616,928 by condensing two molecules of 
hexachlorocyclopentadiene with the aid of sulfur trioxide 
to form a hexachlorocyclopentadiene-SO, reaction product 
and hydrolyzing the resulting reaction product to the 
ketone. It [is believed to be the 2,3,3a,4,5,6,7,7a,8,8- 
decachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene-1-one 
illustrated below, and] usually exists in the form of a c i 
hydrate in a wide range of degrees of hydration. i itical, but for best yields should be 

The reaction as carried out according to my invention 50 at least the molecular equivalent of the [decachlorotetra- 
proceeds as follows: hydro-4,7-methanomdencone] ketonic CieClieO com- 


CreCleO+-PCls-> CreCli2z++-POCIs 
L 
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dro-4,7-methanoindencone] ketonic CreClieO compound 

starting material in as low a state of hydration as possible, 
meres, hydrated forms may be used if a sufficient 
quantity of PCls is employed to react with all the water 
of hydration as well as with the keto oxygen, forming 
POCI; and HCl, and when the expression “equimolecular 
quantities” is used in the claims to describe the propor- 
tions of reactants, it is to be understood to mean a quan- 
tity of PCls sufficient to react with the keto oxygen and 
also with the water of hydration present. However, as 
the use of excesses of PCls are not only wasteful, but en- 
tail handling of the troublesome HC! formed as a by- 
product of the reaction of PCis with the water of hydra- 
tion, it is preferable to dehydrate the Edecachlorotetra- 
hydro-4,7-methanoindeneone]  ketonic C10Cl:oO com- 
pound as much as practicable before carrying out the re- 
action. In general, therefore, quantities of PCis only 
slightly in excess of the molecular equivalent of the 
[decachlorotetrahydro - 4,7 - methanoindeneone] ketonic 


C10Cl:0O compound as defined are desirable. | 20 


The temperature to which the mixture of deca[[chloro- 
tetrahydro-4,7-methanoindeneone] CroClioO ketone and 
PCls is heated should be at least about 70° C., preferably 
between about 115° C. and about 160° C. The reaction 
is usually complete in a period of between about one hour 
and about six hours. The desired reaction product is 
separated from the resulting oily reaction mixture, for 
example by cooling and drowning in an excess of water. 
for example between about 5 and about 10 volumes of 
water ner volume of the oily reaction mixture, whereupon 
solid [dodecachlorotetrahydro-4,7-methanoindene] hexa- 
chlorocycloventadiene dimer crystallizes and may be 


separated by suitable means such as filtration, etc. The. 


resulting crude product is purified by washing with a sol- 
vent for [decachlorotetrahydro-4.7-methanoindeneone} 
the ketonic C1eCl:eO compound, for example methanol. 

The hexachlorocyclopentadiene dimer prepared accord- 
‘ing to mv invention. has the infrared spectroeram shown 
as dotted line A in [the] Figure 2. It is identical with 
the spectrogram of the dimer of hexachlorocyclonenta- 
diene prenared by reacting hexachlorocvclopentadiene 
with aluminum chloride as described in J. Am. Chem. 
Soc. 71, page 954, March 1949, as indicated bv the infra- 
ted spectroeram of a material made bv the AIC: conden- 
sation method which is shown as solid line B in [the] 
Fienre 2. | 

The infrared spectroerams shown in the figures were 
prepared on a standard infrared recordine spectrorhotom- 
eter desioned for measurine and recording the infrared 
transmission of solids, liquids and gases, comprising a 
double infrared beam which scans the spectrum throuch 
the wave leneth rane 2.0 to 16 microns. one part of the 
beam nassinge through the samole under study. the other 
pasting throuch a compensating cell. If the samvle under 
study absorbs radiation, the two beams become unequal. 
The magnitude of this ineauality is a measure of the 
transmission of the sample of the particular wave length. 
and the record of these differences within the range of 
wave lengths scanned is the infrared spectrogram, re- 
corded as an ink drawn line on a chart graduated in 
percent transmission as ordinates and in wave length as 
abscissac. 

Solid samples, such as the compound of my invention. 


shown in the figures was measured by dissolving 0.5 gram 
of the solid in carbon disulfide and diluting to 10 ml. with 
the solvent. A small amount of the solution was then 
introduced into a liquid cell with sodium chloride win- 
dows and sealed. The cell was placed in the spectro- 
photometer in the path of one of the beams as described 
above. 


The infrared spectrogram of any chemical compound 
serves as an accurate means for identifying the compound. 
It has been compared with a human fingerprint in its 
ability to identify a compound with certainty. The 
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characteristic reproducibility of the infrared spectrogram 
of a gi compound is due to the facts that when a 
molecule is excited by infrared radiation it absorbs en- 
ergy to a greater degree at some wavelengths than at 
others, and that the amount of absorption depends on 
the configuration and upon the linkages of the atoms 
composing the molecule. Accordingly, this spectrogram 
identifies and characterizes the hexachlorocyclopentadiene 
dimer with certainty. 

The following specific example further illustrates my 
invention. 

EXAMPLE I 


Five parts of hydrated [decachlorotetrahydro-4,7- 
methanoindeneone] CieCl:eO ketone, purified by solu- 
tion in methanol, precipitation with water and drying, 
were mixed with 21 parts of phosphorus pentachloride 
and the mixture heated for three hours at 125°-150° C. 
The resulting reaction mixture was cooled to 20° C. and 
drowned in water. The solid material which formed was 
filtered and water washed, then washed with methanol 
to dissolve any unreacted[decachlorotetrahydromethano- 
indeneone] C;¢Cl,¢O ketone which might be present, and 
dissolved in hot benzene. The benzene solution was 
mixed with a large excess of methanol to reprecipitate 
the product, which was filtered, dried and then recrystal- 
lized from isopropanol. Two parts of hexachlorocyclo- 
pentadiene dimer were obtained. An infrared spectro- 
gram prepared from this product was found to correspond 
to that shown as broken line A in the figure and to be 
identical with the dimer of hexachlorocyclopentadiene 
prepared by reacting hexachlorocyclopentadiene with 
aluminum chloride as described in J. Am. Chem. Soc. 
71, page 954, March 1949, in physical properties as well 
as its infrared spectrogram, shown as solid line B in the 


While the above describes the preferred embodiments 
of my invention, it will be understood that departures 
may be made therefrom within the scope of the specifica- 
tion and claims. 

I claim: 

1. A process for preparing [dodecachlorotetrahydro- 
4,7-methanoindene] a hexachlorocyclopentadiene dimer 
having the infrared spectrogram shown in Figure 2 of the 
drawines which comprises heating [decachlorotetrahydro- 
4.7-methanoindeneone] the ketonic CyeCl;geO compound 
having the infrared spectrogram shown in Figure 1 of the 
drawings, with phosphorus pentachloride at temperatures 
between about 70° C. and about 160° C. for a period 
between about one hour and about six hours. 

2. A process for preparing [ 
4,7-methanoindene] a hexachlorocyclo dimer 
having the infrared spectrogram shown in Figure 2 of the 
drawings which comprises mixing the ketonic CygCl;gO 
compound having the infrared spectrogram shown in Fig- 


and about 160° C. for a period of between about one 
hour and about six hours, cooling the resultant reaction 
mixture, drowning the mixture in water and recovering 
,7-methanoindene] hexa- 


‘ ing [ 
4,7-methanoindene] a hexachlorocyclopentadiene dimer 
having the infrared spectrogram shown in Figure 2 of the 


gram shown in Figure 1 of the drawings, with PCls and 
heating the mixture to a temperature between 
about 70° ee ee 
about one hoy: and about six hours, cooling the resultant 
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reaction mixture, drowning the mixture in water, re- 
covering solid [dodecachlorotetrahydro-4,7-methanoin- 
dene] hexachlorocyclopentadicne dimer and purifying the 
crude product by washing it with methanol, dissolving 
it in benzene and drowning the benzene solution in 
methanol to precipitate the purified product and recover- 
ing the crystalune [dodecachlorotetrahydro-4,7-methano- 
indency hexachlorocyclopentadiene dimer. 


AVAILABLE 
bound volume 
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——- 2,616,825 


OFFICE 


DECACHLOROTETRAHYDRO-4,7- METHANO- 
INDENEONE PESTICIDE AND METHOD 
FOR COMBATING NOXIOUS ORGANISMS 
THEREWITH 


Everett E. Gilbert, Flushing, and Silvio L. Giolito, 
New York, N. Y., assignors to Allied Chemical 
& Dye Corporation, New York, N. Y., a corpo- 


ration of New York 


Application November 17, 1950, Serial No. 196,121 


11 Claims. 


1 

This invention relates to a new pesticidal com- 
position comprising decachlorotetrahydro-4,7- 
methanoindeneone and to a method for combat- 
ing noxious organisms therewith. 

The decachlorotetrahydro-4,7-methanoindene- 
one compositions of our invention are useful in 
combating a wide variety of noxious organisms 
including insects and their larvae of the Hy- 
menoptera (flies), Lepidoptera (moths), Coleop- 
tera (beetles) and Orthoptera (grasshoppers) 
species, and also in combating crop-attacking 


The compositions of our invention comprise 
essentially a decachlorotetrahydro-4,7-methano- 
indeneone, usually in hydrate form, which may 
be applied alone or in association with a spray 
or dust carrier material in any suitable manner 
adapted to combat the particular organism to 
be controlled. As a spray or impregnant, the 
solid decachlorotetrahydro-4,7-methanoindene- 
one may conveniently be dissolved or dispersed 
in any standard liquid carrier, such as kerosene 
or the like. As a dust, it may be mixed with a 
suitable finely divided solid material, such as clay 
or the like. It may readily be applied from solu- 
tion in solvents in which it is soluble as more fully 
set forth hereinafter, for example in acetone, 
lower aliphatic alcohols, or in mixtures of such 
alcohols with water or kerosene. Application of 
decachlorotetrahydro-4,7-methanoindeneone in 
liquid solution form is especially adayted to 
moth-proofing of fabrics and to control of house- 
files and the like, while application in the form 
of dusts or liquid sprays may conveniently be 
used in its application to vegetable crops and the 
like, to control infestations of insects or fungi, 
whereas grain or flour infesting organisms may 
be controlled by the addition of small quantities 
of undiluted decachlorotetrahydro-4,7methano- 
indeneone directly to the grain material. 

The decachiorotetrahydro-4,7-methanoindene- 
one hydrate is characterized by the following 
chemical analysis: 


(CL 167—30) 


one is a white crystalline solid with no appre- 
ciable odor. Upon heating in a glass melting 
point tube by conventional procedures up to 
300° C., no tendency to melt is noted. It sub- 
limes when heated in the atmosphere; for ex- 
ample, slight sublimation occurs upon oven dry- 
ing at 110°-115° C., while upon heating at 140° 
C. at 1-1.5 mm. of Hg pressure, 10-15% of its 
weight sublimes in three| hours. It sublimes 
with some decomposition: when heated in the 
open atmosphere to 300° C. It is readily soluble 
in acetone, lower aliphatic alcohols, ethers and 
the like, and also in nitrdbenzene, and sulfuryl 
chloride. It is somewhat less soluble in benzene. 
toluene, hexane and petroleum ether, but is suffi- 
ciently soluble in warm hexane to allow the 
use of this material as a recrystallizing solvent 
if desired. It is virtually insoluble in cold water 
and only slightly soluble (less than 0.4%) in boti- 
ing water. It tends to gél upon separation by 
cooling, from hot solutions in hydrocarbon sol- 
vents. A satisfactory recrystallizing solvent is 
85%-90% aqueous ethanol from which gelatin 
does not occur. It usually;exists as a crystalline 
hydrate when exposed to atmospheric conditions 
and is useful for insecticidal, ete., purposes in 
hydrate form. : 

The decachlorotetrahydro-4,7-methanoindene- 
one compound is soluble in, and relatively stable 
toward, strong caustic solutions, such as sodium, 
potassium and calcium hydroxides. This stability 
towards caustic materials is of advantage in its 
application as a pesticide| in combination with 
lime and other alkaline agricultural chemicals, 
and in this respect it is superior to benzene hexa- 
chloride (BHC) and dichlorodiphenyltrichloro- 
ethane (DDT) which decompose readily on con- 
tact with alkalis. Furthermore, being volatile 
under normally atmospheric conditions only at 
temperatures considerably above those usually 
encountered in use, it has 4 high residual insecti- 
cidal activity and because of its limited solubility 
in hydrocarbon solvents, it is considerably more 
resistant in dry cleaning; than DDT, which is 
designated above in the use of this compound as 
a moth-proofing agent. 

In the accompanying figure, the several lines 
represent the infared spectrogram of the deca- 
chlorotetrahydro-4,7-methanoindeneone, which 
is the essential toxic ingredient of the new pesti- 
cidal composition of our invention. The spectro- 
grams were obtained in carbon disulfide solutions 
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line A being the record of substantially anhydrous pound serves as an accurate means for identify- 
material (0.10% or 0.08 mol Hs:0); solid line B ing the compound. It has been with 


being the record of a slightly hydrated sample 
(0.84% or 0.24 mol Hx0): while solid line C is 
the record of an essentially monohydrated sam- 
ple (2.86% or 0.8 mol HO). 


Solid line D is the spectrogram of the C&: solvent. 
These infrared spectrograms were prepared on 
a standard infrared recording spectrophotometer 


prising a double infrared beam which scans the 
spectrum through the wave length range 2.0 to 
16 microns, one part of the beam passing through 
the sample under study, 


under study abeorbs radiation, the two beams 
become unequal The magnitude of this inequal- 
ity is a measure of the transmission of the sample 
of the particular wave } . and the record of 


an ink drawn line on a chart graduated in per- 
cent transmission as ordinates and in wave length 
as abscissaec. 

Solid samples, such as the compound of our 
invention and the related compounds described, 


by dissolving 0.5 gram of the solid in carbon di- 


10 


20 


25 


a human fingerprint in its ability to identify a 
compound with certainty. The characteristic 
reproducibility of the infrared spectrogram of a 
given compound is due to the facts that when 
a molecule is excited by infrared radiation it 
absorbs energy to a greater degree at some wave 
length than at others, and that the amount of 
absorption depends on the configuration and 
upon the linkages of the atoms composing the 
molecule. Accordingly, the compound is identi- 
fied and characterized with certainty by its in- 
frared spectrogram. 

The new pesticidal composition of our inven- 
tion may be prepared by any suitable process, 
for example by condensing two molecules of 
hexachlorocyclopentadiene with the aid of sulfur 
trioxide to form a hexachlorocyclopentadiene re- 
action product and hydrolyzing the reaction 
product to the ketone as described in copending 
application Serial No. 196,123 filed November 17, 
1950; or by reacting hexachlorocyclopentadiene 
with a halosulfonic acid, such as chlorosulfonic 
acid and fluosulfonic acid, and hydrolyzing the 
resulting reaction product to form the ketone. 

The exact mechanism of the reactions involved 
in the preparation of the decachlorotetrahydro- 
4,7-methanoindeneone product is not clearly 
understood, but the overall reaction is indicated 
in the equation set forth below: 

t 


c—c! a “ee i 7 ec 
+ Os .0r Hal Halo 80;:H 
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- < di 


tediene 2,3,30,4,5,6,7, 


as > Se, 
4.7,ta-tetrabydr ‘0-4, 7-rmmetbhano- 
indene-l-one 


While the overall reaction in the methods of 
preparation described above proceeds from the 
same starting material to the same end product 
when carried out using the SO; treatment and 
when using the halosulfonic acid treatment, the 
reaction mechanisms probably differ and are be- 
Heved to proceed somewhat as illustrated below: 
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wherein Pa or fluorine 

In carrying out the process for preparing the 
decachlorotetrahydro - 4,7 - methanoindeneone 
compound above described, according to the pro- 
cedure wherein sulfur trioxide is used, hexa- 
chlorocyclopentadiene and sulfur trioxide are 
mixed by charging them, either simultaneously 


aqueous medium, for example 
in at least about 5 volumes of drowning medium 
per volume of reaction product. 

After addition of the reaction product to the 
drowning medium is complete, the mixture may 
be digested for a short additional period, for ex- 
ample a half hour to insure completion of the 


lysis. 
The product may be filtered at this stage, if 


than the drowning temperature, for example at 
about 90°-95° C. for about a half hour, during 
the crystalline 
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25 
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—cl 
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the salts formed in the \euteattcetion step, e. g. 
alkali metal or ammonium chloride and sulfate. 

Separation of the precipitated product may be 
effected in any desired manner, for example by 
filtration, centrifugation, etc. and the recovered 
product may be dried and ground for storage or 
use. The final product is obtained in hydrate 
form as a white or light gray solid. The deca- 
chlorotetrahydro-4,7-methanoindeneone of our 
invention may exist in all degrees of hydration 
from substantially anhydrous to an undried 
gelatinous solid ostensibly containing 67.3 mols 
HaO per mol anhydrous material A number of 
examples—chosen at random—are shown in 
Table I delow: 


amd 
HEPA PPO 


“SBY"RZR8S8FE 


yp, soot 


pound of our invention’ according to the pro- 
cedure wherein a halosulfonic acid, such as fluo- 
sulfonic acid or chlorosulfonic acid, is used as the 
condensing agent, herxachlorocyclopentadiene 
and the halosulfonic acid are mixed in a reaction 
vessel for a period sufficient to form a solid re- 
action product of hexachlorocyclopentadiene and 
halosulfonic acid. 

The solid pentadiene-halosul- 
inn wilting 
hydrolyzed to the decachlorotetrahydrometh- 
anoindeneone of our invention in a relatively 
large volume of an aqueous drowning medium. 

The halosulfonic acid used as condensing agent 
to form the hexachlorocyclopentadiene-halosul- 
fonic acid reaction product may be chlorosul- 


plete 
of the product, leaving in solution 7g fonic acid or flucsulfonic acid, used either alone, 
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7 
or dissolved in a solvent which is inert to the re- 
action such as tetrachloroethylene. 

The temperature of the initial condensation re- 
action may be somewhat higher than that used 
when SOs; is the condensing agent and may be 
carried as high as 140° C., if desired, and thus ef- 
fect a reduction in the time necessary for com- 
pletion of the reaction over that necessary when 
lower temperatures are employed. Usually tem- 
peratures between about 90° C. and about 120° C. 
are satisfactory to effect completion of the con- 
densation reaction in from about 5 to about 2 
hours, respectively. 

The molar ratio of halosulfonic acid to hexa- 
chlorocyclopentadiene for good yields of reaction 
product should be at least about 1:2, and we have 
found that ratios between about 1.25:2 and about 
8:2 are satisfactory. 

The hydrolysis of the hexachlorocyclopenta- 
dienehalosulfonic acid reaction products to dec- 
achlorotetrahydromethanoindeneone may be ef- 
fected by heating the reaction product with an 
aqueous caustic alkali solution, a water solution 
alone being ineffective to accomplish complete 
hydrolysis, probably because of the low solubilities 
of these reaction products in water. In the case 
of the chlorosulfonic acid product, hydroysis may 
be carried out in aqueous lower aliphatic alcohol 
solution which appears to impart sufficient solu- 
bility to the reaction product to promote hydroly- 
sis. However, the fluosulfonic acid reaction prod- 
uct requires at least some alkali in the solution 
for adequate hydrolysis. Temperatures at which 
the hydrolyses are carried out are not particular- 
ly critical, but preferably should be at least about 
30° C., and temperatures between about 60° C. 
and about 90° C., that is, temperatures in the 
vicinity of the boiling points of the lower ali- 
phatic alcohols are satisfactory. 

In general, no digestion step is necessary fol- 
lowing the hydrolysis of the hexachlorocyclo- 
pentadienehalosulfonic acid reaction products 
as the decachlorotetrahydromethanoindeneone 
product precipitates readily from the reaction 
mixture upon acidification with aqueous mineral 
acids. 

The toxicity characteristics of our new deca- 
chicrotetrahydro-4,7-methanoindeneone (desig- 
nated DTMO in the tables) against various pest 
organisms are indicated by the following tests, 
results of which are tabulated below. 

Comparative tests were run with DDT and the 
new compound of our invention (DIMO) on 
laboratory reared DDT-resistant houseflies, with 
results as shown in Table I. Tests were run by 
spraying the fifes with a solution of toxicant in 
spray oll (“Ultrasene” brand deodorized kero- 
sene). 


TABLE I | 
Tozictty of DTMO to housefites vs. DDT 


Our new compound was compared with 2,3,4,5,- 
6,7,8,8-octachlorotetrahydro-4,7- 


(“Chiordane”) against files in tests in which 
panels were sprayed with solutions of the toxi- 
cants, with results shown in Table II. 


TABLE IT 
Toxicity of DTMO to housefites vs. “Chlordane” 


The tests recorded in Table IV compare DITMO 
with DDT (both as 5% dusts) against southern 
armyworms and Mexican bean beetle larvae. 


TABLE IV 
Tozicity of DTMO to armyworms and bean 
veetles v3. DDT 


Percent Kill Agalost— 


Results on American cockroaches are shown 
in Table V below, using two hundred mg. of dust 
for each test. 


TABLE V 
Tozicity of DTMO to cockroaches 


DTMO, 5%; Clay, a 
Check ude 


Results on stored grain insects, i. e. bean weevil 
and confused flour beetle are shown in Table VI. 


TABLE VI 
Toricity of DTMO to grain insects 


DTMO, 1.36% in Sour. 
DTMO, 2.20% ta fleur 
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ens since they are larvae of the same general type 
as those of the clothes moth and they not only 
are in general significantly more resistant to toxi- 
cants than the clothes moth larvae, but are actu- 
ally responsible for a large proportion of the 
damage to woolen materials loosely characterized 
as moth damage. “Moth-proofing” tests using 
carpet beetle larvae as test organisms were car- 
ried out by soaking woolen swatches in 1% ace- 
tone solution of our decachlorotetrahydrometh- 
anoindeneone and “DDT” for comparison. The 
swatches were dried, weighed to determine de- 
posit, dry cleaned as indicated to determine the 
tenacity of its adherence to cloth, and exposed to 
larvae before and after dry cleaning, with results 
shown in Table VIL 


TABLE VII 
Toricity of DTMO to carpet beetles vs. DDT 
Observations 


After Three 
Weeks 


PRPPNP 
Oho 


27 
25 
25 
3.0 
23 


None. 


It is evident from the results shown in Table 
VII that not only is our compound more destruc- 
tive to the carpet beetle larvae than is DDT, but 
that it is more resistant than DDT to dry clean- 
ing. being an effective toxicant even after at 
least two cleanings. 

The prolonged insecticidal effectiveness of our 
compound is indicated by the results recorded in 
Table VIII. In the reported tests, bean plants 
were dusted with 3% dusts of our compound and 
of “Chlordane” respectively, then infested with 
6th instar southern armyworms at the time in- 
tervals indicated. 


TABLE VOI 


Residual insecticidal activity of 
DTMO vs. Chlordane 


Fungicidal properties of our compound against 
early blight of potatoes (Alternaria solani) are 
shown by the results set forth in Table IX of 
field tests in which our compound, mixed with a 
test insecticide, was applied to potatoes in nine 
spray applications in the standard manner at 
about two week intervals in comparison with the 
results obtained with the test insecticide alone. 


2,616,895 : 
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TABLE IX 
Toxicity of DTMO toward fungi 


DTMO '!+Test Insecticide ? 
Tost A 


125% DTMO+75% clay—5 Tb100 53 ced water. 
(25% dich: 


2 Test lasecticide— 
1b. of em 


Field tests carried out cela Siscicuns venigs ou 
which grasshoppers averaged 12-15 per square 
yard showed the results listed in Table X when 
the toxicants listed were applied to the range 
with « power turbine blower at the indicated 
Tate per acre. 


TABLE x 
Toxicity of DTMO to grasshoppers vs. Chlordane 


Our compound, mixed with the same test in- 
secticide described in Table LX, was applied to 
potatoes in New Hampshire fields in comparison 
with the same test insecticide used alone. The 
potatoes were given four spray treatments at 
about two week intervals with each composition. 
Seven days after the fourth treatment, the in- 
sects were dislodged from the plants by the cus- 
tomary “sweep” technique, ‘caught and counted 
Table XI shows the relative number of the various 
insects remaining after the treatments and also 
shows the improvement in yield of potatoes after 
treatment with our compound over that when 
the test insecticide alone was used. 

TABLE - 
Toxicity of DTMO toseveral potato 
infesting insects 


DTM0+75% clay—6 
a 1334 DDT eS Re eae a ee a 
SAs1 Tb_/400 gals. of water. vaeniae 


es While the above describes the preferred em- 


bodiments of our invention, 'it will be understood 
that departures may be made therefrom within 
the scope of the specification and claims. 

We claim: 

‘ A pesticidal composition comprising as its 
essential active ingredient a decachlorotetra- 
hydro-4 ,7-methanoindeneone and a pesticidal 
adjuvant therefor. 

2. A pesticidal composition as defined in claim 





76 1 wherein said-active ingredient is dissolved ir 
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& pesticidal adjuvant comprising a liquid organic 


: solvent for the active ingredient. 


3. A pesticidal composition as defined in claim 
1 wherein said active ingredient is dissolved in a 
adjuvant comprising a hydrocarbon 

liquid solvent for the active ingredient. 


hydro-4,7-methanoindeneone admixed with «a 
' water-insoluble solid diluent as pesticidal adju- 
vant therefor, both in finely divided form. 

5. A pesticidal dusting powder comprising a 
minor proportion of a finely divided decachioro- 
tetrahydro-4,7-methanoindeneone as its essen- 
tial active ingredient admixed with a major pro- 
portion of finely divided clay as pesticide! adju- 
vant therefor. 

6. A method for combating noxious pest organ- 


methanoindeneone. 

7. A method for combating insects of the hy- 
menoptera species which comprises contacting 
said insects with a composition containing as an 
essential active ingredient a decachlorotetra- 
hydro-4,7-methanoindeneone. 

8. A method for combating insects of the 
lepidoptera species which comprises contacting 


said insects with a composition containing as an 30 


essential active ingredient a decachlorotetra- 
hydro-4,7-methanonideneone. 


12 
9. A method for combating insects of the 
coleoptera species which comprises contacting 
said insects with a composition containing as an 


11. A method for combating fungi which com- 
prises contacting said fungi with a composition 
containing as an essential active ingredient a 
decachlorotetrahydro-4,7-methanoindeneone. 


EVERETT E. GILBERT. 
SILVIO L. GIOLITO. 
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[ Filed June 6, 1958] 


UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


PURDUE RESEARCH FOUNDATION 
Plaintiff 


v. * Civil Action 714-56 


ROBERT C. WATSON 
Commissioner of Patents 
Defendant 


MEMORANDUM 
This is an action under 35 U.S.C. 8145 to authorize the Commis- 
sioner of Patents to issue to the plaintiff letters patent containing 
Claims 5, 6, 7, 8 and 13 on an application of Earl T. McBee and Jack S. 
Newcomer, Serial No. 238,186 filed on July 23, 1951. There is no prior 
art relied on and the decision of the Board of Appeals of the Patent Office 





refused to allow the claims on the sole ground that they do not adequately 
define the invention in accordance with 35 U.S.C. 8112, which, so far as 
pertinent here, reads as follows: ! 


"The specification shall conclude with one or more 
claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention." 


| 
The Court is of the opinion that the "fingerprint characteristics" 
which define the compound in Claim 6 do not adequately and distinctly 


define the chemical compound as required by the statute as quoted, and 


that Claim 13 which also contains a reference to a process by which the 
| 


compound is preparable similarly fails to meet the requirements of the 
statute. | 

It was agreed at trial that disposition of Claims 5, 7 and 8 would 
be controlled by disposition of Claim 6. | 

The Court is of the opinion that the decision of the Board of 
Appeals of the Patent Office has a reasonable basis and is correct. 

Accordingly, the complaint filed herein will be dismissed. 

Counsel for the defendant will submit proposed findings of fact, 
conclusions of law and judgment consistent with the foregoing. 

/s/ Joseph C. McGarraghy 

June 6, 1958 Judge 
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{ Filed June 26, 1958] 
| UNITED STATES DISTRICT COURT 


FOR THE DISTRICT OF COLUMBIA 4 
PURDUE RESEARCH FOUNDATION, _ : 
Plaintiff, ; ‘ 
v. : CIVIL ACTION 

ROBERT C. WATSON, ?; No. 714-56 f 
COMMISSIONER OF PATENTS, ; | 4 
Defendant. 
JUDGMENT a 
This action came on to be heard at the January term last, and 4 


thereupon upon consideration thereof, it is this 26 day of June, 1958 

ADJUDGED that the complaint be and it is hereby dismissed, ; 

with costs against plaintiff. : 

/s/ Jos. C. McGarraghy 

Judge ' 

APPROVED AS TO FORM: 

/s/ Dean Laurence 

Attorney for Plaintiff 


[ Submitted by Arthur H. Behrens, . 
Attorney for Defendant] 


[ Filed June 26, 1958] | 
FINDINGS OF FACT q 

1. Purdue Research Foundation, a corporation of Indiana, brought t 

this action under 35 U. S. C. 145 to authorize the Commissioner of 

Patents to issue letters patent to it containing claims 5, 6, 7, 8 and 13, 

of the application for patent of Earl T. McBee and Jack S. Newcomer 

entitled "Composition of Matter," Serial No. 238,186, filed July 23, 1951. 

Purdue Research Foundation assertedly is the assignee of the McBee 


and Newcomer application. 
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2. The application claims 5, 6, 7, 8, and 13, in suit here, are 
directed to a chemical compound. Claim 6 is representative of claims 
5, 6, 7, and 8. ! 
3. Claim 6 reads as follows: 





oS A composition of matter which has the follow- 
je ing characteristics: it is a white crystalline solid having 
a sealed tube corrected melting point of about 355 degrees 
Centigrade, it behaves as a weak organic acid, is very 
soluble in polar organic solvents, substantially insoluble 
in non-polar organic solvents, and has the approximate 
molecular formula C4 901409: | 
a 4. Claim 13 reads as follows: | 
A composition of matter which has the following 
characteristics: it is a white crystalline solid having a 
sealed tube corrected melting point of about 355 degrees 
Centigrade, it behaves as a weak organic acid, is very 
soluble in polar organic solvents, substantially insoluble 
in non-polar organic solvents and has the approximate 
formula C490 409 and is preparable from a compound 
> having a melting point of approximately 146-147 degrees 
Centigrade, formed by the reaction of hexachlorocyclo- 
pentadiene with chlorosulfonic acid, by treatment with 
alcoholic alkali and acidification and dehydration. 
5. Counsel for the plaintiff and defendant agreed at trial that 
a claims 5, 7, and 8 should stand or fall with claim 6. Counsel for plaintiff 
: and defendant agreed also that if the Court should allow either claim 6 
+ or claim 13 the other claim, claim 13 or claim 6, should not be allowed. 
6. Claims 5, 6, 7, 8, and 13 were rejected on the ground that these 
claims do not adequately define the invention in accordance with 
35 U. S. C. 112, second paragraph, because they do not particularly 
point out and distinctly claim the compound which the applicant regards 


é as his invention. 
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7. The McBee and Newcomer application is directed to a chemical | 
compound which is said to be useful in its anhydrous form as a dessicant 
because of its hygroscopic nature, and as an ingredient in insectidical 
compositions. The application as filed stated that this compound was 
"believed to have the approximate molecular formula C1 QHCl, 995" 
and that "the exact elemental composition and structure of the compound 
are not precisely known at the present time.'' Over a year after the filing 
of the application it was amended to change the "approximate molecular 
formula" of the compound from "C4 QHCl, 905” to "C, 901499" which 
change involved the elimination of one hydrogen atom and one oxygen 
atom from the formula, and to modify the specification to state that the 
"molecular structure" (instead of the "elemental composition and 
structure") is "not precisely known.'’ Subsequent to the final rejection 
of the application McBee and Newcomer filed a supplementary oath 
which was allegedly applicable to the subject matter of their claims 
which was disclosed but not claimed in their application as originally 
filed in the Patent Office. 

8. The specification of the McBee and Newcomer patent applica- 
tion states that the composition of the present invention exists in the 
anhydrous form as well as in the form of various hydrates and that the 
anhydrous and hydrate forms all give the same melting point in a sealed 
tube of approximately 355 degrees Centigrade, corrected. A tabulation, 
in the specification, of melting point data for "Cj HCl, 50," (later 
amended to read Cy 9C14 9°) shows a variation of melting points (degrees 
Centigrade corrected) from 331 to 350 at "1st Soft;" from 351 to 355 
at "1st Meniscus;" and from 351 to 361 at "1st Crystal." 

9. Plaintiff's expert witness, James S. Sconce, testified that an 
analytic chemist accepts as a melting point range, as a rule, the zone 
between the first crystal point and the last crystal point, and that in his 
laboratory melting points were determined, for substances melting in 
the neighborhood of 20 to 50 degrees Centigrade, accurately to a 
hundredth of one degree. He testified that for substances melting as 
high as 355 degrees Centigrade a much wider figure, two degrees, 


three degrees, or four degrees, was "significant." 
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10. Textbooks show, for pure substances the change from the 
solid state to the liquid state is quite sharp (within 0.5°C.), hence this 
temperature, the melting point, is valuable for purposes of identification. 
It is in many cases sufficient to determine the melting point with an 
accuracy of 0.5 to 1°C. Reported Pan cae in melting point deter- 
minations canes to more than 2°C. with different types of apparatus 
and as much as 1 "a. with different observers using the same apparatus 
represent the maximum amount of divergence. The melting point of 
the claimed compound is in a range where the melting points can not be 
determined with the indicated degree of accuracy. The reported melting 


i 


point of plaintiff's claimed compound, which is subject: to decomposition 





at temperatures near its melting point, was not determined with a degree 
of accuracy to make it, by the standards of the organic chemistry art, 
an identifying characteristic. | 
11. As the Board's decision states, a molecular formula repre- 
sents a stated number of atoms of each of the kinds (elements) included 
in the formula so that a limiting term like "approximate" as applied to 
the molecular formula of claim 6 (representative of claims 5, 6, 7, and 
8) could only have significance as indicating that the formula may be 
varied by a whole number of any one or more of the three kinds of atoms 
indicated. For this reason the molecular formula as qualified by 


"approximate" is meaningless as an item of identification of the claimed 





chemical compound. 
12. The molecular formula specified in the claims of the McBee 
and Newcomer application is not derivable from the McBee and New- 
comer application as originally filed so it cannot reasonably be asserted 
that the claimed formula constitutes essential identifying information. 
13. The general statement of solubility in claim 6, that the com- 
pound is "very soluble in polar organic solvents" and "substantially 
insoluble in non-polar organic solvents," and the assertion in claim 6 


that the compound "behaves as a weak organic acid" are so broad as to 


obviously apply to many compounds of entirely different characteristics. 
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14. The monohydrate of the organic compound of the claims in 
suit is described in the McBee and Newcomer specification as behaving 
as does a weak organic acid in that it gives an indefinite end-point with 
phenolphthalein. Weak organic acids, as plaintiff's expert witness testi- 
fied on cross-examination, have many characteristics in common but 
differ among themselves in various significant characteristics. The 
dissociation constant, a measure of the hydrogen ion liberation in a 
compound in water solution, has a larger value for strong acids than for 
weak acids but the claims in suit do not specify that the dissociation 
constant, or any specific item of behavior, shall be the criterion of 
behavior. The organic compound of McBee and Newcomer is not a weak 
organic acid. It is now fairly well accepted that this compound is a 
ketone but the McBee and Newcomer application as filed did not so 
identify it. 

15. Although claim 13 describes the plaintiff's compound by 
reference to the process by which it is "preparable” in addition to a 
recitation of its "characteristics," it is not restricted to read on com- 
pounds produced by the process referred to in the claims or to com- 

_ pounds produced by processes disclosed in the McBee and Newcomer 
specification. 
: 16. The "characteristics" of the claimed compound as set forth 
_ in claim 6 (representative of claims 5, 6, 7, and 8), which are referred 
to by plaintiff as the compound's "finger prints,'’ do not, when taken 
individually or in combination, adequately and distinctly describe the 
claimed compound. Claim 13 is similarly deficient. 

CONCLUSIONS OF LAW 

1. Under 35 U.S. C. 112 the claim of an application for patent 
must particularly point out and distinctly claim the subject matter 
which the applicant regards as his invention. 

2. As provided in Rule 118 of the Rules of Practice Of The United 
States Patent Office In Patent Cases, 
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In original applications, all amendments of the 

drawings or specification, and all additions thereto, 

must conform to at least one of them as it was at the 

time of the filing of the application. Matter not found 

in either, involving a departure from or an addition to 

the original disclosure, cannot be added to the appli- 

cation even though supported by a supplemental oath, 

and can be shown or claimed only in a separate appli- 

cation. : 

3. Where one has produced a composition of matter in which 
invention rests over prior art compositions, and where it is not possible 
to define the characteristics which make it inventive except by referring 
to the process by which the composition is produced, one is permitted to 
so claim his composition, but his protection is limited to compositions 
produced by his process referred to in the claims. When the composition 
is thus claimed in terms of the process of preparation, the product cannot 
be defined in such a manner as to assert a monopoly on the product by 
whatever means produced. : 

4. Claims 5, 6, 7, 8, and 13 do not meet the requirements of 35 
U. S.C. 112. | 

5. Plaintiff is not entitled to a patent containing any of the claims 
5, 6, 7, 8, and 13 of the McBee and Newcomer application Serial No. 
238,186. | 

The complaint should be dismissed as to all the claims in suit. 


/s/ Joseph a. McGarraghy 
Judge 


June 26, 1958 
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[ Filed August 22, 1958] 


NOTICE OF APPEAL TO COURT OF APPEALS 
UNDER RULE 73(b) 


Notice is hereby given that PURDUE RESEARCH FOUNDATION, 
Plaintiff above named, hereby appeals to the United States Court of 
Appeals for the District of Columbia Circuit from the final Judgment 


dismissing the complaint entered in this action on 1958 June 26, and 


from the whole thereof. 
Dated this 22 day of August 1958. 
Respectfully, 


/s/ Herbert I. Sherman 
Herbert I. Sherman 
Attorney for Plaintiff 
753 Warner Building 
Washington 4, DC 


Of Counsel: 
LAURENCE AND LAURENCE 


/s/ Dean Laurence 


Copy to be served by mail on Clarence W. Moore, Solicitor, 
U. S. Patent Office and Counsel for Defendant, Washington 25, DC. 
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PROCESS FOR PREPARING [DECACHLORO- 
TETRAHYDRO.-4,7- METHANOINDENEONE] 
A HYDROLYZED REACTION PRODUCT OF 
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Matter enclosed in heavy brackets [ ] appears ir the 
original patent but forms no part of this reissue specifi- 
cation; matter printed in italics indicates the additions 
made by reissue. 


This invention relates to a method for preparing a 
Edecachloro-tetrahydro-4,7-methanoindeneone] new ke- 
tonic compound by condensing two molecules of hexa- 
chlorocyclopentadiene with the aid of sulfur trioxide to 
form a hexachlorocyclopentadiene-SO; reaction product 
and hydrolyzing the reaction product to the ketone. 

The resulting [decachloro - tetrahydro - 4,7 - methano- 
indeneone] Ketonic compound is useful as an insecticide, 
as a fungicide, and as a moth-proofing agent, as disclosed 
and claimed in co-pending application Serial No. 196,121, 
filed November 17, 1950, now U. S. Patent 2,616,825. 

The exact mechanism of the new reaction, particularly 
in its intermediate stages, is not clearly understood, but 
the overall reaction results in a ketonic compound having 
the empirical formula Cy9Cl;gO [is indicated in the 
equation set forth below: 
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[The intermediate stages of the reaction are believed 
to proceed somewhat as illustrated below: 
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The drawings, Figs. 1-4 inclusive, represent infrared 
spectrograms of the [decachlorotetrahydro-4,7-methano- 
indencone] ketonic compound Prepared according to our 
invention, and of certain of ‘its reaction products with 
other organic compounds. | 

In the drawings, Fig. 1 represents the infrared spectro- 
gram of the [decachlorotetrahydro-4,7-methanoindene- 
one,] ketonic compound, as obtained in carbon disulfide 
solution, the several lines showing the spectrograms re- 
corded of samples of different degrees of hydration; 
dotted line A being the record’ of substantially anhydrous 
material (0.10%, 0.03 mol, HO); solid line B being the 
record of a slightly hydrated sample (0.84%, 0.24 mol, 
HO); while solid line C is the record of an essentially 
monohydrated sample (2.86%, 0.8 mol, HO). The 
three spectrograms are considéred substantially identical. 
Solid line D is the spectrogrdm of the carbon disulfide 
solvent. Fig. 2 represents the infrared spectrogram of 
the reaction product of the Ldecachlorotetrahydro-4, 7- 
methanoindeneone] Cy9Cl,¢O compound with PCl;, shown 
as broken line A, and of the compound obtained by the 
reaction of hexachlorocyclopentadiene with AICI; by 
known methods, shown as solid line B, both as obtained 
in carbon disulfide solution. The two spectrograms are 
substantially identical (except! for minor variations due 
to small quantities of impurities), hence the products 
prepared by the two processesiare identical. Fig. 3 rep- 
resents the infrared spectrogram, shown as broken line 
A, of the reaction product of our new ketonic compound 
with acetic anhydride as described hereinafter. This 
spectrogram is similarly superimposed on the spectro- 
gram, shown as solid line B, of the carbon disulfide sol- 
vent. Fig. 4 represents the infrared spectrogram, shown 
as broken line A, of the product obtained by reacting 
our new compound successively with acetic anhydride 
and then with ethy] alcohol ias described hereinafter. 
This spectrogram is similarly superimposed on the spec- 
trogram of carbon disulfide, used as solvent, and shown 
as solid line B. 

In carrying out our process for preparing the [deca- 
chlorotetrahydro - 4,7 - methanoindeneone] new ketonic 
compound above described, hexachlorocyclopentadiene 
and sulfur trioxide are mixed by charging them, cither 
simultaneously or separately, td a reaction vessel. After 
mixing the reactants, the charge may be digested for a 
short period, sufficient to condense two molecules of 
hexachlorocyclopentadiene and'to form a liquid reaction 
product of hexachlorocyclopentadiene and sulfur trioxide. 
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_ The liquid SO,-hexeachlorocyclopentadiene reaction 
product thus formed is then hydrolyzed to the [Edeca- 
chloromethanoindeneone] ketone by drowning the re- 
action product in a relatively large volume of an aqueous 
drowning medium, preferably an alkaline aqueous me- 
dium, for example, in at least about 5 volumes of drown- 
ing medium per volume of reaction product. 

After addition of the reaction product to the drown- 
ing medium is complete, the mixture may be digested 
for a short additional period, for example a half hour. 
to insure completion of the hydrolysis. 

The product may be filtered at this stage, if desired, but 
to improve coagulation and ease of filtration, we prefer to 
agitate the batch for a short period at a temperature some- 
what higher than the drowning temperature, for example 
at about 90°-95° C. for about a half hour, during which 
the crystalline product may partially or completely re- 
dissolve. 

When the drowning has been effected in an alkaline 
solution, the charge is then neutralized, for example with 
sulfuric acid, whereupon the crystalline product reprecipi- 
tates. The amount of acid added for neutralization should 
be sufficient to bring the mixture preferably to neutrality. 
or to a very slight alkalinity not exceeding about 0.05% 
NaOH, as indicated by a pH of 7-8. 

After neutralization, the charge is agitated, preferably 
at a temperature between about 90° C. and about 95° C.. 
for about a half hour while maintaining the mixture at 
the neutral point or slightly on the alkaline side. 

The mixture is then cooled, for example to room tem- 

perature to insure relatively complete precipitation of the 
product, leaving in solution the salts formed in the nevu- 
tralization step, e. g. alkali metal or ammonium chloride 
and sulfate. 
' Separation of the precipitated product may be effected 
in any desired manner, for example for filtration, centrifu- 
gation, etc., and the recovered product may be dried and 
ground for storage or use. The final product is obtained 
in hydrate form as a white or light gray solid. The [deca- 
chlorotetrahydro-4,7-methanoindeneone]Ketone of our 
invention may exist in all degrees of hydration from sub- 
stantially anhydrous to an undried gelatinous solid ostensi- 
bly containing 67.3 mols H,O per mol anhydrous material. 
A number of examples—chosen at random—are shown 
in Table I below: 


TABLE I 





Liegesecdan 0 0 | Theory for anhydrous compound. 
iiiiimnwenae 3% 1 | Theory for monohydrate. 
Zeon senna 6.84 2 | Theory for dihydrate 
sweeseuccae 478 1,36 | Dried 18 hours at 90° C. 
ee ewnaannw 1.70 0.47 | Dried 72hours at 90° C. 
oesaweamae 10. 90 3.33 | Dried 72hours at 27° C. 
Setwseuee 3.02 0.85 

Weawsenewew 3.04 0.86 

winmimanwcens 71.2 67.3 

ta da cahcaesaonetep 3.20 0.90 

wWewoacesess 0.10 0.03 

mwemanwaae! 2.7 0.77 








The sulfur trioxide used as the condensing agent may 
‘be added in any suitable form, for example as liquid or 
gaseous SO3;; or dissolved in an inert solvent such as sul- 
furyl chloride (SO,Cl3), or in the form of oleum, prefer- 
ably a high strength oleum, for example 60% oleum. 
Mixing of SO; and hexachlorocyclopentadiene may be ini- 
tiated at any convenient temperature, for example room 
temperature (25° C.) or below. The negative heat of 
solution of SO; in the hexachlorocyclopentadiene may 
cause momentary temperature drop of a few degrees centi- 
grade, but since the reaction is exothermic, the tempera- 
ture will usually soon rise spontaneously. If not, the mix- 
ture may be heated gently to initiate the reaction. How- 
ever, during the mixing of SO, with the hexachlorocyclo- 
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pentadiene, the temperature of the charge is preferably 
maintained at about 35° C. or above to avoid momen- 
tarily delaying the sulfonation reaction with the result 
that the cumulative reaction may take place with violence 
at a later stage. Furthermore, when using liquid SO; as 
2 reactant, it is undesirable to exceed about 45° C. during 
the course of the addition since liquid SO; volatilizes 
slightly below this temperature. In any event, we prefer 
to carry out the addition of the reactants at temperatures 
between about 35° C. and about 70° C. Temperatures 
above about 70° C, during SO; addition appear to cause 
an increase in the viscosity of the mixture and to promote 
undesired side reactions which decrease the yield of the 
desired product. The reactants may be mixed in any 
desired manner and in any order. However, when operat- 
ing on a large scale, it is sometimes desirable to mix the re- 
actants step-wise to aid in controlling the temperature of 
the exothermic reaction, especially when using liquid SO3. 
In such cases it is convenient to add the more volatile SO; 
(8. P. 43° C.) to the liquid hexachlorocyclopentadiene 
gradually or portionwise. A digestion step at a tempera- 
ture above the reaction temperature, for example about 
80° C., may be carried out, if desired, following compls- 
tion of mixing of the reactants. 

The ratio of SO; to hexachlorocyclopentadiene for 
good yields of reaction product should be at least 1:1, and 
we have found that a slight molar excess of SO; over 
hexachlorocyclopentadiene, for example 1.5:1, improves 
the yield, and eliminates unreacted hexachlorocyclopenta- 
diene residue in the charge which otherwise would have 
to be removed from the charge by a separate operating 
step, such as, for example, steam distillation. 

The hydrolysis of the hexachlorocyclopentadiene-SO; 
reaction product may be effected, if desired, by simply 
drowning the mass in water. However, the extremely cor- 
rosive nature of the spent acid thus obt2ined, containing 
both sulfuric and hydrochloric acids, makes such solutions 
extremely difficult to handle in metallic equipment. Ac- 
cordingly, we prefer to carry out the drowning step in a 
weak alkali solution, for example a weak alkali metal hy- 
droxide solution. Ammonia or the alkali metal carbonates 
may be used if desired, but are not as satisfactory as the 
alkali metal hydroxides as they tend to cause foaming of 
the charge and sometimes gelling of the precipitated prod- 
uct, rendering it difficult to separate or filter. The use 
of alkali metal hydroxide concentrations above about 
10%, however, appears to cause considerable thickening 
upon neutralization. Accordingly, we prefer to employ 
alkali metal hydroxide solutions of not more than about 
10% concentration by weight, for example concentra- 
tions of between about 6% and about 8% being satisfac- 
tory. The aqueous drowning solution should preferably 
be warm, for example at least about 40° C. at the start 
of the drowning operation. The charge of reaction prod- 
uct is added rather slowly to the drowning medium. and 
the temperature rises somewhat due to the exothermic 
nature of the reaction. When the temperature has risen 
to about 60°-70° C., external cooling is provided and 
the remainder of the charge added, preferably while main- 
taining the temperature between about 60° C. and about 
70° C. Upon addition of the reaction product to the 
drowning medium, droplets usually form which gradually 
whiten in color due to the formation of crystalline [deca- 
chloromethanoindeneone] product; and these droplets 
gradually disperse to liberate a fine white crystalline pre- 
cipitate. 

As pointed out above, it is desirable to follow the 
drowing step with a digestion step of short duration, 
for example between about 30 and about 60 minutes, 
at an elevated temperature, for example 90°-95° C., to 
insure complete hydrolysis. 

In general, the temperature during the drowning oper- 
ation appears to determine to a considerable extent the 
physical character of the resulting precipitated product, 
a digestion period at an elevated temperature, e. g. ca. 
90°-95° C., both before and after neutralization aiding 
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in the formation of a crystalline product which is readily 
separated from the solution, whereas drowning at lower 
temperatures, for example 50°-60° C. without a diges- 
tion step at the higher temperature indicated above, re- 

sults in a gelatinous precipitate which is difficult to 
separate from the reaction mixture. Accordingly, we 
prefer to carry out the drowning and neutralizing opera- 
tion under approximately the temperature-time conditions 
illustrated in the schedule set out in Table II below: 


TABLE II 
Drowning conditions (6% NaOH soln.) 


"Tee (Mea. 
Time Tem | 


mp i 
Step (min.) | Cortrol by— 


50-70 | Cooling. 


Addition of Adduct.............-. 
eevesseds 60-70 | Cooling ard/or 


COoking .cocseccseccwes 


Heating to 95° C ' i 
Cooking { Do. 
Cooling and/or 
heating. 
K 90-95 | Heating. 
33% (ewww r eens 
90-30 | | | Ceca 


Seeceraiisatiod.. pee nee | ! 90-95 


In order to identify the compound prepared according 
to our invention and others described herein, their in- 
frared spectrograms were measured and recorded, 

The infrared spectrograms shown in the figures were 
prepared on a standard infrared recording spectrophotom- 
eter designed for measuring and recording the infrared 
transmission of solids, liquids and gases, comprising a 
double infrared beam which scans the spectrum through 
the wave length range 2.0 to 16 microns, one part of 
the beam passing through the sample under study, the 
other passing through a compensating cell. If the sample 
under study absorbs radiation, the two beams become 
unequal. The magnitude of this inequality is a measure 
of the transmission by the sample of the particular wave 
length, and the record of these differences within the 
range of wave lengths scanned is the infrared spectro- 
gram, recorded as an ink drawn line on a chart graduated 
in percent transmission as ordinates and in wave length 
as abscissae. 

Solid samples, such as the compound of our inven- 
tion and the related compounds described, are conveniently 
measured in solution. The spectrograms shown in the 
figures were all measured by dissolving 0.5 gram of 
the solid in carbon disulfide and diluting to 10 ml. with 
the solvent. A small amount of the solution was then 
introduced into a liquid cell with sodium chloride windows 
and sealed. The cell was placed in the spectrophotometer 
in the path of one of the beams as described above. 

The infrared spectrogram of any chemical compound 
serves as an accurate means for identifying the compound. 
It has been compared with a human fingerprint in its 
ability to identify a compound with certainty. The char- 
acteristic reproducibility of the infrared spectrogram of 
a given compound is due to the facts that when a molecule 
is excited by infrared radiation it absorbs energy to a 
greater degree at some wave lengths than at others, and 
that the amount of absorption depends on the configura- 
tion and upon the linkages of the atoms composing the 
molecule. Accordingly, the compound prepared accord- 
ing to our invention, and also the other compounds shown 
in the several figures, are identified and characterized 
with certainly by their individual spectrograms. The 
spectrogram of the [decachlorotetrahydro-4,7-methano- 
indeneone] ketonic C;9Cl;g9O compound prepared accord- 
ing to our invention, which, as a solid, exists in various 
degrees of hydration as pointed out above, is the same 
regardless of the degree of hydration. This sameness may 
be explained by the assumption that when the sample is 
dissolved in the hydrophobic carbon disulfide solvent, 


most of the water of hydration is disassociated from the 
compound so that what is measured is the spectrogram 
of the product itself or of ai hydrate containing only a 
smal] amount of water. Regardless of any explanation, 
the characteristic spectrogram persists and is independent 
of the degree of hydration (while the three spectrograms 
of the [decachlorotetrahydro'- 4,7 - methanoindeneone] 
ketonic CyoClg9 compound shown in Fig. 1 exhibit 
slight variations, these variations are not considered 
significant). 

The following specific examples further illustrate the 
invention. Parts are by weight except as otherwise indi- 


cated, 
EXAMPLE 1 


A charge of 188 parts (.69 mol) of hexachlorocyclo- 
pentadiene was cooled to 5°+10° C., and to the agitated 
charge was added gradually! 940 parts of 60% oleum 
(containing 565 parts (7.1 mols) of free SO3). After 
addition of all the oleum, which required about one hour, 
the mixture, whose temperature had risen progressively 
to about 70° C., was added! slowly to a large volume 
(5000 parts) of water to dilute the acid. The crude 
(decachloromethanoindencone] ketonic product precipi- 
tated immediately, upon contact of the charge with the 
water, as a white solid. The product was filtered from 
the spent acid, stirred thre¢ times with fresh water, 
and filtered after each water} wash, to remove most of 
the sulfuric acid. The product was further purified by 
dissolving it in 500 parts 95% ethanol, reprecipitating by 
the addition of 500 parts water, filtering and drying. 
128 parts of purified [decachlorotetrahydro-4, 7-methano- 
indeneone] Cy9Cl;9O ketone hydrate were obtained repre- 
senting a yield of 72% of theoretical. 


EXAMPLE 2 


240 parts (3 mols) of liquid SO; were added rapidly 
to a stirred solution of 818.1 parts (3 mols) of hexa- 
chlorocyclopentadiene and 563 parts (4.17 mols) of 
sulfuryl chloride (SO,Cl,) which was at room tempera- 
ture. With the addition of the SO3, the charge tempera- 
ture rose from 25° C. to 303 C. The charge was then 
heated gently for four hours at 80° C., then cooled and 
added with stirring to 5000 parts of water, upon which 
a white solid precipitated. The mixture was stirred for 
a half hour, filtered, and twice again mixed with water, 
Stirred and filtered. The solid precipitated product was 
dissolved in about 2000 parts of methyl alcohol, de- 
colorized with active carbon, the clarified solution 
drowned in water to precipitate the product, which, upon 
filtration and drying, yielded 532 parts of [decachloro- 
tetrahydro-4,7-methanoindeneoneJ CygCl,gO ketone hy- 
drate, corresponding to a yield of 70% of theoretical. 


EXAMPLE 3 


To 50 parts (0.18 mol) ofi hexachlorocyclopentadiene 
at room temperature (25° C.) was added dropwise with 
stirring 14.7 parts (0.18 mol) of liquid SO; over a period 
of about 15 minutes. After the SO; had been added, the 
charge was heated to 80° C. for four hours on a water 
bath. Then the reaction mixture, a dark red viscous 
liquid, was poured slowly with stirring into 500 parts of 
cold water. <A white flocculent precipitate formed which 
was filtered and washed several times with water. This 





65 solid reaction product was worked up as described in 


previous examples to give a final yield of 24.1 parts of 
[decachlorotetrahydro-4,7-methanoindeneone] Cy¢Cl190 
ketone hydrate, corresponding to 53% of theoretical. 


EXAMPLE 4 
| 


273 parts (1.0 mol) of hexachlorocyclopentadiene and 
120 parts (1.5 mols) of liquid sulfur trioxide were 
charged simultaneously to a reaction vessel at room tem- 
perature (about 25°) while agitating. Upon mixing, the 


75 temperature dropped momentarily an increment of about 


| 





DES 


7 

S* C. due“to “Hégatrve ‘heat ‘of solution. The tempera- 
tite then “rose ‘spontancously ‘to 40° C. ‘due to heat of 
teaction. The ‘reaction temperature was maintained be- 
tween about 40° C. ‘and about 45° C. for a two hour 
period while continuing the agitation and while cooling 
the charge with cooling water circulated through an ex- 
ternal water jacket. Following the reaction period, the 
fémperature was gradually raised over a three hour pe- 
tiod from 45° C. to 65° C. by external heating. The 
mixture remained an oily mass throughout the reaction 
period, but became more viscous as the reaction pro- 
‘ceeded, the color changing to a dark red. The mixture 
was then cooled to room temperature and yielded 390 
parts of hexachlorocyclopentadiene-SO; reaction product, 
which was dark red in color and had the consistency of 
molasses. 

The hexachlorocyclopentadiene-SO; reaction product 
was hydrolyzed by slowly pouring the 390 parts of reac- 
tion product, obtained as described in the previous para- 
graph, into an aqueous alkaline solution containing 3100 
parts of water and 200 parts of sodium hydroxide (a 6% 
solution) at a temperature of 40° C. to 50°C. The addi- 
tion of reaction product consumed about half an hour. 
A mildly exothermic reaction ensued, the heat of which 
was soon dissipated by the large volume of the alkaline 
solution. When about half of the reaction preduct had 
been added, the temperature had risen to 50° C. to 60° C. 
and thereafter cooling was applied during the remainder 
of the addition to maintain the temperature between 60° 
C. and 70° C. The thick droplets which formed upon 
drowning the reaction product, slowly whitened in color 
and gradually dispersed to fine white particles. After 
addition of the reaction product was complete, the slurry 
mixture was digested for about one-half hour while con- 
tinuing the agitation and while maintaining the tempera- 
ture between 60° and 70° C. The temperature of the 
mixture was then raised and maintained between 90° C. 
‘and 95° C. for an additional half hour in order to insure 
complete hydrolysis, whereupon considerable of the crys- 
talline product redissolved in the alkaline solution. Then 
the mass was neutralized with sulfuric acid by ‘slowly 
adding over a one hour period, 20 parts of H2SO, as 
100% to a very slight alkalinity not exceeding about 
0.05% NaOH, as indicated by a pH of 7-8. During the 
course of the neutralization, some of the [decachloro- 
tetrahydromethanoindeneone product¥ Cy9Cl;O ketone 
separated in gelatinous form making continued agitation 
difficult. However, upon continuing the agitation, the 
neutral mixture began to coagulate and soon the mixture 
again became white in color due to separation of the 
solid product. Agitation of the mixture was continued 
at 90° C. for an additional half hour while majntaining 
the pH value at the above figure. The mixture was then 
cooled to room temperature (about 25° C.) to complete 
: ization of the [decachlorotetrahydromethanoin- 
@exeone} CrpClyO ketone hydrate. The crystalline 
product was séparated by filtration which was completed 
in about 10 minutes. The filter cake was washed with 
water until the filtrate was clear and colorless. The wet 
filter cake, amounting to 800 parts, was dried in an oven 
at 110°-115° C. requiring about 36 hours to drive off 
‘the water and to bring the cake to constant weight. The 
dry filter cake amounted to 218 parts corresponding to 
a yield of [decachlorotetrahydromethanoindenconc] 
CyClyO ketone hydrate of 86% of theoretical. The 
dry product was cooled to 50° C. and pulverized. 

The products obtained as described in each of the above 
examples, had infrared spectrograms substantially iden- 
tical with those illustrated in Fig. 1 of the drawings. 

A portion of -{decachlorotetrahydro-4,7-methanoin- 
deneone} €y7GliygO ketone hydrate obtamed-as described 
4m the ‘foregoing examples was. purified and debydrated 


by repeated -vaceum ‘sublimation ‘and analyzed. ‘It had ‘75 édbstantial -quantity of - he 
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the following analysis as compared to theoretical for 
CroCl 100. 
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The [decachlorotetrahydro - 4,7 - methanoindeneone] 
CyoClygO ketone hydrate prepared according to our in- 
vention is a white crystalline solid with no appreciable 
odor. Upon heating in a glass melting point tube by 
conventional procedures up to 300° C., no tendency to 
melt is noted. It sublimes when heated in the atmos- 
phere; for example, slight sublimation occurs upon oven 
drying at 110°-115° C. while upon heating at 140° C. 
at 1-1.5 mm. of Hg pressure, 10-15% of its weight sub- 
limes in three hours. It sublimes with some decompo- 
sition when heated in the open atmosphere to 300° C. 
It is readily soluble in actone, lower aliphatic alcohols, 
ethers and the like, and also in nitrobenzene and sulfuryl 
chloride. It is somewhat less soluble in benzene, toluene, 
hexane and petroleum ether, but is sufficiently soluble 
in warm hexane to allow the use of this material as 2 
recrystallizing solvent if desired. It is virtually insoluble 
in cold water and only slightly soluble (less than 0.4%) 
in boiling water. It tends to gel upon separation by cool- 
ing, from hot solutions in hydrocarbon solvents. A sat- 
isfactory recrystallizing solvent is 85%-90% aqueous 
ethanol from which gelation does not occur. It usually 
exists as a crystalline hydrate when exposed to atmos- 
pheric conditions and is useful for insecticidal, etc., pur- 
poses in hydrate form. The compound prepared accord- 
ing to our invention is soluble in, and relatively stable 
toward, strong caustic solutions such as sodium, potas- 
sium, and calcium hydroxides. It is identified with cer- 
tainty by the infrared spectrogram shown in Fig. 1. 

The stability towards caustic materials of the com- 
pound prepared according to our invention is of ad- 
vantage in the use of the compound as a pesticide in 
combination with lime and other alkaline agricultural 
chemicals, and in this respect it is superior to benzene 
hexachloride (BHC) and _ dichlorodiphenyltrichloro- 
ethane (DDT) which decompose readily in contact with 
alkalis. Furthermore, the compound prepared accord- 
ing to our invention, being volatile under normal atmos- 
pheric conditions only at temperatures considerably 
above those usually encountered in use, has a high 
residual insecticidal activity, and because of its limited 
solubility in hydrocarbon solvents is considerably more 
resistant to dry cleaning than DDT, which is an ad- 
vantage in the use of the compound as a moth-proofing 
agent. 

[The compound prepared according to our invention 
is believed to be the 2,3,3a,4,5,6,7,72,8,8-decachloro- 
3a,4,7,7a-tetrahydro-4,7-methanoindene-l-one, illustrated 
in the equations set forth above] 

The method of preparation and the reactions of the 
compound are consistent with the ketonic structure— 
namely, reaction with phosphorus pentachloride, with 
butyric anhydride, with acetic anhydride and the further 
reaction of the acetic anhydride reaction product with 
ethyl alcohol, and formation of a phenylhydrazone. 
[Strong indications that the ketone group is in the 1 
position as shown (and not one of the two other theo- 
retically possible monoketones having the keto group in 
the 2 or the 8 position) are furnished by the reaction 
with phosphorus pentachloride and its stability to heat. 
Proof that the product contains a “hexachlorocyclopenta- 
diene rest” as part of its structure is shown by the fact 
‘that -high temperature pyrolysis of the compound yields‘a 

iene 








24,435 


9 
Reactions of the [decachlorotetrahydromethanoin- 
deneone product§ CyyCl,9O ketonic compound with the 
following: Phosphorus pentachloride, butyric anhydride, 
acetic anhydride; and the further reaction of the acetic 
anhydride reaction product with ethyl alcohol are de- 
scribed in the following examples. 


EXAMPLE 5 


Five parts of hydrated [decachlorotetrahydromethano- 
indeneone] Cy9Cl;9O ketone prepared as described in 
Example 4—purified by solution in methanol, precipita- 
tion with water and drying—were mixed with 21 parts 
of phosphorus pentachloride and the mixing heated for 
three hours at 125°-150° C. The resulting oily prod- 
uce was cooled to 20° C. and drowned in water. The 
solid material which formed was filtered and water 
washed, then washed with methanol to dissolve any un- 
reacted [decachlorotetrahydromethanoindeneone] ke- 
tonic compound which might be present, and dissolved 
in hot benzene. The benzene solution was mixed with 
a large excess of methanol to reprecipitate the product 
which was filtered, dried and then recrystallized from 
isopropanol. Two parts of a hexachlorocyclopentadiene 
dimer CygCl;. were obtained. An infrared spectrogram 
prepared from this product was found to correspond to 
that shown as broken line A in Fig. 2 and to be identical 
with the dimer of hexachlorocyclopentadiene prepared 
by reacting hexachlorocyclopentadiene with aluminum 
chloride as described in JACS 71, page 954 (March 
1949), in physical properties as well as its infrared 
spectrogram, shown as solid line B in Fig. 2. 

EXAMPLE 6 


One hundred parts of the Edecachlorotetrahydrometh- 
anoindeneone] CyeCl,9O ketone hydrate prepared as de- 
scribed in Example 5 recrystallized from methyl alcohol 
and clarified with active carbon were mixed with 500 
parts of freshly distilled acetic anhydride and the mix- 
ture was refluxed at 138° C. for six hours. The mixture 


was then vacuum distilled to remove the bulk of the un- 
reacted acetic anhydride, leaving a slurry which was 
filtered. The crude solid amounted to 65 parts and 
melted at 138°-140° C. A portion of the crude solid 
was purified by recrystallizing from high boiling petro- 
leum ether. The resulting purified acetate of [decachlor- 
otetrahydromethanoindeneone] Cy9Cl;gO ketone had a 
melting point of 142° C. Upon heating with water or 
dilute acetic acid for two hours at 95° C., it was con- 
verted to a solid melting at 191°-194° C. 
EXAMPLE 7 


Fifty parts of [decachlorotetrahydromethanoindene- 
one] CyoCl,O ketone hydrate prepared as described in 
Example 4 and purified by recrystallization were mixed 
with 312 parts of acetic anhydride and the mixture was 
refluxed for 34% hours. After cooling the mixture to 
room temperature, it was drowned in several times its 
volume of cold water and allowed to stand overnight in 
contact with the water. A precipitate formed which was 
filtered and dried, producing a yield of 36 parts of crude 

product which melted from 238°-245° C. The crude 
seodutt was recrystallized from isopropanol in the pres- 
ence of decolorizing carbon, yielding a product melting 
at 231°-234°. A farther recrystallization from petro- 
leum ether yielding a product melting at 251°—255° and 
apparently being a hydrated acetate of Edecachlorotetra- 
hydromethanoindeneone] the CyoCl;gO ketone. It had 
an infrared spectrogram corresponding to that shown as 
the broken line A in Fig. 3. 

EXAMPLE 8 


125 parts of [decachlorotetrahydromethanoindeneone] 
Cr¢ClygO ketone hydrate purified by recrystallization from 
methanol, after clarification with decolorizing carbon 
were mixed with 700 parts of acetic anhydride and were 
heated at 135°-140° C. for 4% hours. The reaction 


mixture was then cooled to room temperature, poured 76 
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contact with the water overnight to form and precipitate 
the hydrated acetate of [decachlorotetrahydromethano- 
indeneone] the CygClgO ketone. The precipitate was 
then filtered, washed with water and dried, yielding 133 
parts of crude acetate. 

The crude acetate of [aetachlorotetrahydromethano- 
indeneone] the CigClygO ketone prepared above was 
mixed with 800 parts 95% ethyl alcohol and gently re- 
fluxed for 20 hours. During the initial portion of the 
heating, the mixture remained as a slurry. As reaction 
occurred, the solid alcoholate: reaction product dissolved 
in the alcohol. After refluxing as described, the solution 
was evaporated to 350 ml., and cooled to 10° C. to bring 
about crystallization of the product. Upon filtration, 62 
parts of product were aa which upon purification 
by recrystallization from ethyl alcohol in the presence 
of decolorizing carbon yiel a purified dialcoholate of 
[decachlorotetrahydromethandindeneone] the CypClygO 
ketone melting at 123°~126° C. Its infrared spectrogram 
was made and is shown as the ‘broken line A in Fig. 4. 

The acetate of [decachlorotetrahydromethanoindene- 
one] the Cy9Cl;gO ketone was reacted with methy] alcohol 
in a manner similar to that described above yielding a 
methyl alcoholate reaction product melting at 146° C.; and 
with isopropanol yielding an isopropyl alcoholate melting 
at 127° C. 

meaurhe 9 

Thirty parts of purified [decachlorotetrahydromethano- 
indeneone] C,9Cl;gO ketone hydrate were mixed with 90 
parts of butyric anhydride. The mixture was refluxed for 
three hours at 190° C. The reaction mixture was then 
treated several times with boiling water, causing separa- 
tion of an oily layer which finally solidified. 27 parts of 
solid product were obtained and were recrystallized from 
ethyl alcohol in the presence of decolorizing carbon yield- 
ing 2 monobutyrate of [decachlorotetrahydromethano- 
indeneone] the CygClgO ketone melting at 173° C. 

While the above describes the preferred embodiments 
of our invention, it will be understood that departures may 
be made therefrom within the scope of the specification 
and claims, 

We claim: 

1. The method of making a \[decachlorotetrahydro-4, 7- 
methanoindeneone] ketonic compound having the em- 
pirical formula C,gCljgO which comprises mixing hexa- 
chlorocyclopentadiene and sulfur trioxide at temperatures 
between about 35° C. and about 70° C. to form a re- 
action product thereof, and! _ hydrolyzing the reaction 
product. 

2. The method of making a [decachlorotetrahydro-4, 7- 
methanoindeneone] ketonic compound having the em- 
pirical formula CygClygO which comprises mixing hexa- 
chlorocyclopentadiene and sulfur trioxide at temperatures 
between about 35° C. and about 70° C. to form a re- 
action product thereof, and drowning the thus formed re- 
action product in at least about 5 volumes of an aqueous 
drowning medium per volume }of reaction mixture to hy- 
drolyze the reaction product to the hydrate of the [de- 
cachlorotetrahydro - 4,7 - methanoindeneone J ketonic 
Cy0Cl,gO compound. 

3. In a process for preparing [[decachlorotetrahydro- 
4,7-methanoindeneone] a ketonic compound having the 
empirical formula CygCl,gO, the steps which comprise mix- 
ing hexachlorocyclopentadiene'!and sulfur trioxide at tem- 
peratures between about 35° C. and about 70° C. to form 
a reaction product thereof, drowning the thus formed re- 
action mixture in at least about 5 volumes of water, con- 
taining a small quantity of dissolved alkaline material, 
per volume of reaction mixture to hydrolyze the reaction 
product to the hydrate of the [decachlorotetrahydro-4,7- 
methanoindeneone] ketonic CjgCl;gO compound. 

4. In a process for preparing [decachlorotetrahydro- 
4,7-methanoindencone] 2 ketonic compound having the 





BE 


a1 

noe formula CrCl ,O, the = Which comprise 
whixing ‘hexathlorocyclopentadiene “and ‘sulfur ‘tri- 
-Oxide at temperatures between about-35° C. and about 70° 
C. to-form-a reaction product thereof, drowning the thus 
formed reaction mixture in at least about 5 volumes of 
water containing a small quantity of dissolved caustic 
alkali per volume of reaction mixture to hydrolyze the 
reaction product to the hydrate of the [decachlorotetra- 
hydro-4,7-methanoindeneone} Ketonic CyCl;O com- 

‘pound. 
$5. In a process for preparing {[decachlorotetrahydro- 
4,7-methanoindencone] a ketonic compound having the 
empirical formula CypClyO, the steps which comprise 
mixing hexachlorocyclopentadiene and liquid sulfur tri- 
oxide at temperatures between about 35° C. and about 
70° C. to form a ‘reaction product thereof, drowning the 
thus formed reaction mixture in at Ieast about 5 volumes 
of water containing a small quantity of dissolved caustic 
alkali per volume of reaction mixture to hydrolyze the 


reaction product to the hydrate of the Edecachlorotetra- 2 
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hydre@,Fanetinmoindencone] ketonic Cy—ClyO -com- 
pound, ‘digesting the charge at a temperature between 
about 90° CC. and about 95° C. for at least about 30 
minutes, neutralizing the mixture at said temperature, 
thereafter digesting the charge at said temperature for at 
least about an additional 30 minutes, cooling the mixture 
to precipitate the hydrated product in crystalline form, 
and recovering the crystalline product. 


References so in the file of this patent 
or the original patent 


UNITED STATES PATENTS 


2,179,809 ‘Bockemuller Nov. 14, 1939 
2,481,157 
Jan. 3, 1950 


Newcomer et al.: J. Am. Chem. Soc., vol. 71, pp. -946— 


‘ 951 (March 1949). 


BEST COPY AVAILABLE 
from the original bound volume 











Cp FEN = INS NEA ETT ET EN OES PE RG OE eg ee 7 ‘ PEF EIS TIE, LIE L LT EEE VE TELE IOS EY ORE RIES FB TET EES RETO STOVE TL) 


eS ee ee ee le nl 


